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PREFACE. 


HE  fcience  of  anatomy  has  now 


JL  been  fo  long  and  fo  fuccefsfnlly 
cultivated,  that  moil  parts  of  the  hu¬ 
man  body  have  been  both  carefully 
defcribed  and  accurately  delineated 
but  the  veflels  which  are  the  fubjedts 
of  this  efiay,  having  only  of  late  been 
made  known  to  anatomifts,  and  not 
being  eafily  traced  by  difiedtion,  have 
not  been  completely  defcribed,  nor  have 
they  ever  been  delineated.  The  fol¬ 
lowing,  therefore,  is  an  attempt,  in 
fome  meafure,  to  fupply  thefe  defi¬ 
ciencies  ;  and  the  author  flatters  him- 
felf,  that  when  it  is  confidered  how 
great  a  fhare  thofe  vefifels  have  in  the 
compofition  of  our  body,  and  how  im¬ 


portant 
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per  tan  t  the  offices  are  which  they  per¬ 
form,  that  this  fmail  addition  to  the 
fleck  of  Anatomical  Science  will  not 
be  unacceptable,  either  to  the  practi¬ 
tioners  of  the  healing  art,  or  to  the 
philofophical  inquirers  into  the  works 
of  nature* 
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LYMPHATIC  SYSTEM. 


CHAP.  I. 


A  Jhort  Hijlory  of  the  Difcoveries  made  in 
the  Lymphatic  Syjiem . 


SINCE  the  days  of  Afellius>  of  Rud- 
beck  and  of  Bartholin ,  who  by 

i  \ 

their  fuccefsful  inquiries  firft  proved  the 
exigence  of  thofe  veffels  in  the  human 
body  which  are  now  called  the  Lym¬ 
phatic  Syftem,  no  part  of  anatomy  has 
more  engaged  the  attention  of  its  pro- 
feffors :  partly  from  its  being  the  larged 
field  that  has  been  lately  opened  for 

B  their 
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their  cultivation,  and  partly  from  their 
being  fo  thoroughly  perfuaded  of  its 

great  importance# 

Afellius  in  the  year  1622,  reaped  the 
fir  ft  laurels  in  this  field,  by  his  difcove- 
ry  of  thofe  veffels  on  the  mefen  tery,  which, 
from  their  carrying  a  milk-like  fluid, 
he  denominated  ladteals*f\  This  difco- 
very  being  madeby  opening  a  living  dog, 
anatomifis  were  thence  encouraged  to 
make  experiments  on  living  animals;  and 
Pecquet ,  on  opening  a  dog  in  the  year  1651, 
found  a  white  fluid  mixed  with  the 

blood  in  the  right  auricle  of  the  heart. 
SufpeCling  this  fluid  to  be  chyle,  he 
endeavoured  to  determine  how  it  got 
from  the  lafleals  into  the  heart;  this  he 
found  was  by  means  of  the  DuSius  Tho «? 
r  act  cus ,  which  he  traced  from  the  lac- 

teals  to  the  fubclavian  vein*,  and  thus 

*-  ■> 

■f  Afellius  de  La£b 

*  Pecquet  Exp.  Nova  Anat.  fig*  ad,  in  Hemfler- 
huis,  Mdle  A  urea, 

:  ' '  "  -  he 
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he  clearly  proved  the  exigence  of  that 


dud:  which  we  now  confider  as  the 
trunk  of  the  fyftem.  Juft  before  his  time 
the  la&eals  had  been  fuppofed  to  ter¬ 
minate  in  the  liver,  conformably  to  the 
idea  which  the  phyfiologifts  of  that  pe¬ 


riod  had  adopted  about  the  ufe  of  this 
organ,  which,  from  the  authority  of 
the  older  anatomifts,  they  believed  was 
the  Vifcus  Hamatopoeticum ,  or  received 
the  chyle  from  the  inteftines  to  convert 
it  into  blood. 

Next,  Rudbeck ,  Anno.  1651, *f*  Dr fJo* 
lyjfe% >  and  Lhomas  Bartholin ,  about  the 
year  1 652 1|,  difcovered  the  other  parts  of 
this  fyftem,  which  from  their  carrying 
a  tranfparent  and  colourlefs  fluid,  are 
called  the  lymphatic  veiTels.  And  thus 
there  was  proved  to  exift  in  an  animal 

f  OL  Rudb.  Exercit,  Anat,  Cap.  1,  in  Hem- 
fteihuis  MeiTe  Aurea.  / 

J  GlifTon  de  Hepate,  cap.  xxxL 
§  Barthol.  de  Ladteis  Thoracis,  in  Hemiler- 
huis  MeiTe  Aurea. 
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body  a  fyflem  of  fmall  veflels  carrying 
fluids  very  different  from  the  blood, 
and  opening  into  the  fanguiferous  vef- 
fels  at  the  left  fubclavian  vein. 

To  Afellius ,  Pecquet,  Rudbeck ,  Jolyjfe 
and  Bartholin ,  we  are  therefore  indebt¬ 
ed  for  the  difcovery  of  the  different 
parts  of  this  fyflem;  not  but  that  fome 
of  thefe  veflels  had  been  feen  and  men¬ 
tioned  by  their  predecelfors,  but  it  was 
in  too  curfory  a  manner  to  give  them 
any  title  to  the  difcovery*. 

After  this  period  Nuck  added  to  our 
knowledge  of  this  fyflem  by  his  injec¬ 
tions  of  the  lymphatic  glands  and 

*  Thus  the  la£teals  had  been  feen  In  kids  by  Era - 
fiftratus,  who  calls  them  arteries,  as  we  are  informed 
1  bv  Galen .  See  Galen  oper.  Tom.  i,  p.  61,  edit, 
spud  Junt. 

The  Thoracic  Du£t  had  been  feen  by  Eujlachi - 
u s,  who  fpeaks  of  it  as  a  vein  of  a  particular  kind. 
See  Eufrachius  de  Vena  fine  Pari. 

f  See  his  Adenography. 

Ruyfch 


) 


t 
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Ruyfch  by  his  defcription  of  the  valves 
of  the  lymphatic  veffels,*  and  Dr.  Mec- 
kel  by  his  accurate  account  of  the  whole 
fyftem,  and  by  tracing  thofe  veffels  in 
many  parts  where  they  had  not  before 
been  defcribed  •f*. 

»  » 

Befides  thefe  authors,  Dr <  Hunter  and 

Dr.  Monro  have  called  the  attention  of 
the  public  to  this  part  of  anatomy,  in 
their  controverfy  concerning  the  difco* 
very  of  the  office  of  the  lymphatics. 

When  the  lymphatic  veffels  were  fir  ft 
feen  and  traced  into  the  thoracic  ducft, 
it  was  natural  for  anatomifts  to  fufped:, 
that  as  the  ladteals  opened  into  the  in* 
teftines  to  abforb,  the  lymphatic  veffels, 
(which  are  branches  of  the  fame  fyftem) 
might  poffibly  do  the  fame  office  with 
refpefl:  to  other  parts  of  the  body;  and 
accordingly  Dr.  Glijfun ,  who  wrrote  in 

*  In  his  Delucidatio  Valvularcim, 

t  Epiftola  ad  Hallerum. 
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1 6^4  (that  is,  the  very  year  after  Bar - 
tholine  published  on  the  lymphatic  vef- 
fels)  fuppofes  thefe  veffels  arofe  from 

cavities,  and  that  their  ufe  v/as  to  ah- 
forb ;  and  Frederic  Hoffman  has  very 
explicitly  laid  down  the  dodtrine  of  the 
lymphatic  veffels  being  a  fyllem  of  ab~ 
forbents*.  But  anatomifts  in  general 
have  been  of  a  contrary  opinion  ;  for 
from  experiments,  particularly  fuch  as 
were  made  by  injections,  they  have 
been  perfuaded  that  the  lymphatic  vef- 
fels  did  not  arife  from  cavities,  and  did 
not  abforb,  but  merely  were  continued 
from  fmali  arteries.  The  dodtrine  there¬ 
fore  that  the  lymphatics  like  the  ladteals, 
were  abforbents,  as  had  been  fuggefted 
by  Gliffon  and  by  Hoffman ,  has  been 
revived  by  Dr.  Hunter  and  Dr.  Monro , 
who  have  controverted  the  experiments 
of  their  predeceffors  in  anatomy,  and 
have  endeavoured  to  prove  that  the 


*  See  below,  chap,  so* 


lymphatic 
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lymphatic  veffels  are  not  continued  from 
arteries,  but  are  abforbents. 

To  this  doctrine  hotvcver  many  and 
ftrong  objections  have  been  ftarted,  par- 

-  r 

ticularly  by  the  learned  M»  de  Haller 
and  it  has  been  found,  that  before  the 
dodlrine  of  the  lymphatics  being  a  fyf— 
tem  of  abforbents  can  be  eftablifhed  on 
a  folid  foundation,  it  muff  firft  be  de¬ 
termined,  whether  other  animals,  befides 
man  and  quadrupeds,  have  or  have  not 
this  fyftem.  I  have  been  fo  fortunate  as 
to  prove  the  affirmative  of  this  queftion,  by 
difcovering  the  Lymphatic  Syftem  in 
birds,  fifh,  and  amphibious  animals^ 
and  in  confequence  of  thefedifcoveries  I 
have  alfo  arrived  at  the  knowledge  of  con¬ 
siderable  varieties  in  the  compofition  of 
thofe  veffels  through  the  various  claffes 
of  animals;  by  comparing  this  know- 

,  i 

*  Elem.  Phyf,  lib.  xxiv,  fe&.  2,  3^ 

f  Accounts  of  which  have  already  been  publifh— ' 
ed  in  the  Phil,  Tranfadtions,  vol.  58  and  59. 

B  4.  ledg® 
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ledge  with  Tome  fadts  that  I  have  late¬ 
ly  obferved  concerning  the  blood,  I 

■*  .  ■  y 

have  thence  been  led  to  afcertain  the 
ufe  of  the  lymphatic  glands,  the  thy¬ 
mus,  and  the  fpleen ;  which  have  fo 
long  been  confidered  as  the  opprobria  of 
anatomifts. 

Thefe  laft  obfervationslpropofe  mak¬ 
ing  the  fubjedt  of  a  future  publication^; 
butin  order  to  preparethe  readerforit,  I 
have  thought  it  neceffarv  to  lay  before 
him  a  defcription  and  comparifon  of 
the  lymphatic  veffels  in  different  ani¬ 
mals.  And  that  this  may  be  the  more 
worthy  his  attention,  I  havenot  only  tra¬ 
ced  thofe  veffels  in  moft  parts  of  thehuman 
body  as  Dr.  Meckel  has  done,  but  I  have 
obferved  feme  circumftances  which  had 
efcaped  his  notice ;  and  I  have  illuftra- 
ted  the  defcription  with  plates,  the 

*  An  abifract  of  thefe  difeoveries,  though  an  im ■« 
perfe6b  one,  has  been  publifhed  in  the  medical  com¬ 
mentaries  of  Edinburgh,  No.  ift,  but  without  my 
concurrence. 


neceffity 
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neceffity  of  which  has  appeared  fo 
ftrongly  to  fome  who  have  preceded 
me  in  this  fubjedt,  particularly  to  MelT. 
Monro ,  Meckel  and  Hunter ,  that  they 
have  each  promifed  to  fupply  the  de¬ 
ficiency,  but  none  of  them  having  yet 
done  it,  I  have  undertaken  the  talk  my- 
felf,  that  I  may  be  able  to  refer  the  rea¬ 
der  to  the  fadts  from  which  my  conclu- 
fions  are  made. 


1 


C  H  A  P. 


IO 


Of  the  Lymphatic  Syjiem. 


CHAP  II. 

A  general  Account  of  the  Lymphatic  Syf- 

tem * 

TH  E  lymphatic  fyftem  confifls  of 
the  ladieals,  the  lymphatic  vef- 
fels,  their  common  trunk  the  thoracic 
dud,  and  the  glands  called  conglobate* 

The  ladteals  begin  from  the  intefti- 
nal  tube*  and  can  readily  be  feeii 
in  a  dog  or  other  quadruped  that  is  kil¬ 
led  two  or  three  hours  after  eating, 
when  they  appear  filled  with  a  white 
chyle.  The  experiment  fucceeds  bed: 
when  the  dog  is  fed  with  milk:  but  they 
do  not  always  convey  a  white  fluid, 
for,  even  in  the  dog,  if  opened  long 
after  a  meal,  they  are  found  diftended 
with  a  liquor  that  is  tranfparent  and 

colourlefs 
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colourlefs  like  the  lymph;  and  in  birds 
I  have  never  found  the  chyle  white  but 
always  tranfparent  and  limpid ;  thefe 
veffels  therefore  might,  with  as  much 

o 

propriety,  be  called  the  lymphatics  of 
the  interlines* 

r  t  .  ^  -•  -  •  *  '  % .CL  '  >  -  ■  1  \ 

The  lymphatic  veflfels  are  fmall  pel¬ 
lucid  tubes  that  have  now  been  difco- 
vered  in  mo  ft  parts  of  the  human  body; 
the  fluid  they  contain  is  generally  as 
colourlefs  as  water,  a  circumftance 
which  procured  them  at  firft  the  name 
of  Duffus  Aquofi *,  and  afterwards  that 
of  Vafa  Lymphatic  a  y.  The  courfe  of 
the  lymph,  like  that  of  the  chyle,  is  from 
the  extreme  parts  of  the  body  towards 
the  centre,  and  the  lymphatic  veffels 
Commonly  lie  clofe  to  the  large  blood 
veffels.  If  therefore  a  ligature  be  made 
round  the  large  blood  veffels  of  the  ex¬ 
tremities  of  a  living  animal,  or  of  one 

*  See  Rudbeck,  I,  c. 
f  See  Bartholin,  1,  c. 


12  Of  the  Lymphatic  Syjlem • 

juft  dead,  that  ligature,  by  embracing 
the  lymphatics,  will  ftop  the  courfe  of 
the  lymph,  which  by  diftending  the 
vefiels  will  make  them  vifibie  below 
the  ligature. 

All  the  ladeals  and  moft  of  the  lym¬ 
phatic  vefiels  open  into  the  thoracic 
dud,  which  lies  upon  the  fpine  and 
runs  up  towards  the  neck  of  the  ani¬ 
mal,  where  it  commonly  opens  into 
the  angle  between  the  jugular  and  fub- 
clavian  veins  of  the  left  fide;  and  thus 
both  the  chyle  and  lymph  are  mixed 
with  the  blood.  If  therefore  the  tho¬ 
racic  dud  be  tied  inftantly  after  killing 
an  animal,  not  only  the  ladeals,  but 
alfo  the  lymphatics  in  the  abdomen  and 
lower  extremities  become  diftended 
with  their  natural  fluids  ;  the  courfe  of 
thofe  fluids  being  ftopt  by  the  ligature. 

The  ladeals,  the  lymphatics,  and  the 
thoracic  dud3  all  agree  in  having  their 

coats 
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coats  more  thin,  and  more  pellucid 
than  thofe  of  the  blood  vefiels.  But 
although  their  coats  are  fo  thin  they 
are  very  ftrong,  as  we  daily  fee  on  in- 
jedting  them  with  mercury,  fince  they 
refill:  a  column  of  that  fluid,  whofe 
weight  would  make  it  burft  through 
blood  vefiels,  the  coats  of  which  are 
many  times  thicker  than  thofe  of  the 
lymphatic  fyftem. 

The  thinnefs  of  the  coats  prevents 
our  dividing  them  from  one  another,  ' 
and  thereby  afcertaining  their  number 
as  we  do  thofe  of  the  blood  vefiels. 
But  as  the  blood  vefiels  have  a  denfe 
internal  coat  to  prevent  tranfudation> 
we  have  reafon  to  believe  the  lympha¬ 
tics  have  the  fame.  And  as  the  blood 
vefiels  have  a  mufcular  coat,  which  af~ 
flits  in  the  circulation*,  fo  may  the 

*  The  exigence  of  the  mufcular  coat  of  the 
blood  vefiels  has  been  rendered  probable  by  Dr. 
Verfchuir’s  experiments,  wherein  thefe  vefiels  were 

lymphatics 
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lymphatics,  as  is  rendered  probable 
from  what  Dr.  Haller  fays  of  his  hay- 

mt 

ing  found  them  irritable  in  his  expert 

merits 

found  to  be  irritable,  and  alfo  by  the  following  cir- 
cumflance  which  1  obferved  in  difTeblinp-  an  afs, 

O 

The  arteries  of  this,  like  thqfe  of  other  animals, 
have  a  ftrong  elaflic  coat,  which  coat  after  diften- 
tion  contracts  them  again  to  a  certain  degree ;  but 
this  contraction  never  goes  fo  far  as  to  fhut  up  the 
cavity  of  the  artery,  and  as  it  a£ts  equally  in  the 
dead  as  in  the  living  body,  large  arteries  are  there¬ 
fore  always  found  with  confiderable  cavities*  But 
in  this  afs,  which  I  bled  to  death,  the  arteries  con¬ 
tracted  more  than  their  elaftic  coats  were  capable 
of  doing;  for  thofe  of  the  kidneys  were  without  a 
cavity  and  refembled  a  cord ;  and  that  this  contrac¬ 
tion  was  mufcular  appeared  upon  diftending  them 
again,  in  which  cafe  they  flood  open  as  they  com¬ 
monly  do  in  dead  bodies*  This  faff  will  help  us 
to  explain  why  the  arteries  appear  empty  in  dead 
bodies ;  which  may  be  owing  to  their  mufcular  fi¬ 
bres  having  (before  death)  contracted  to  the  de¬ 
gree  feen  in  this  animal,  by  which  means  all  the 
blood  was  driven  into  the  veins;  but  thefe  mufcu¬ 
lar  fibres  ceafing  to  aft  after  death,  the  elafiic  fi¬ 
bres 
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merits*!*,  and  alfo  from  what  is  obferv- 
ed  on  feeing  them  in  living  animals  dif- 
tended  with  their  lymph,  in  which 
cafe  they  appear  of  a  confiderahle  iize ; 
but  upon  emptying  them  of  their 
contents,  they  contrail  fo  much  as 
not  to  be  eafily  diftinguifhed.  This 
is  an  experiment  which  I  have 
frequently  made  in  the  trunk  of  the 
laiteals  in  a  goofe  and  on  the  lympha¬ 
tic  veflel  on  its  neck,  both  of  which 
when  diftended  with  their  natural  flu¬ 
ids  are  as  large  as  a  crow  quill  $  but 
on  emptying  them  in  the  living  ani¬ 
mal,  I  have  feen  them  contract  fo  much 
that  it  was  with  the  greatefl:  difficulty 

bres  overcome  that  contraction,  and  expand  the 
arteries  which  therefore  appear  empty. 

Since  writing  the  above,  I  have  differed  a  ftill- 
born  child  which  was  defedtive  in  many  parts  of 
the  body,  and  in  particular  in  having  no  heart. 
In  this  child  the  circulation  had  been  carried  on 
merely  by  an  artery  and  a  vein,  whofe  coats  there¬ 
fore  probably  were  mufcular, 

f  Sur  le  Mouv.  du  Sang,  Ex.  295,  298. 

I  could 
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I  could  diflinguifh  them  from  the  fi« 
bres'f'. 

The  coats  of  lymphatic  vefTels  have, 
in  common  with  all  other  parts  of  the 
body,  arteries  and  veins  for  their  nou- 
rifhment;  this  is  rendered  probable  by 
their  being  fufceptible  of  inflam¬ 
mation,  for  they  are  frequently  found 
in  the  form  of  a  cord,  painful  to 
the  touch,  and  extending  from  an  ulcer 
to  the  next  lymphatic  gland ;  inftances 
of  which  are  mentioned  below *.  Thefe 
painful  fwellings  of  lymphatic  veflels 
like  wile  fhew  that  their  coats  have 
fenfibility,  and  therefore  that  they  have 

nerves  as  well  as  arteries  and  veins* 

/  '  / 

f  See  alfo  Haller,  El.  PhyC  Lib.  2,  fe£h  3.  §iii# 

The  celebrated  Nuck  thought  he  could  fe- 
parate  the  coats  of  the  lymphatics,  Adenograph, 
cap.  iii. 

#  Chap.  13* 

The 


I 
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The  lymphatic  fyftem  in  mod  ani¬ 
mals,  but  particularly  in  man  and  qua¬ 
drupeds,  is  full  of  valves.  Thefe  valves 
have  been  painted  by  the  celebrated 
Nuck ,  Rnyfch  and  others,  and  are  much 
more  frequent  than  in  the  common 
veins,  and  thence  thefe  lymphatics 
have  fometimes  been  diftinguiihed  by 
the  name  of  valvular  lymphatic  vef- 
fels.  Thofe  valves  are  generally  two 
in  number,  are  of  a  femilunar  fhape, 
and  the  one  is  fometimes  much  larger 
than  the  other.  In  mo  ft  parts  of  the 
body  thefe  valves  are  fo  numerous,  that 
there  are  three  or  four  pair  in  an  inch  of 
fpace,  but  fometimes  there  is  no  more 
than  one  pair.  They  are  lefs  numerous 
in  the  thoracic  dudt  than  in  thebranches 
of  the  fyftem  ;  thence  it  might  be  fop- 
pofed,  that  in  proportion  as  we  go  from 
the  trunk  to  the  branches,  we  fhould 
find  them  thicker  fet :  but  this  is  not 
always  true,  for  I  have  obferved  them 
more  numerous  in  the  lymphatic  vef- 

C  ;  fel$ 
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fels  of  the  thigh,  than  on  thofe  of  the 
leg.  When  the  veffels  are  diftended 
with  lymph  they  appear  larger  where 
the  valves  are?  which  fometimes  gives 
a  lymphatic  veffei  an  appearance  of  be¬ 
ing  made  of  a  chain  of  veficles)  as 
fuch  they  are  reprefented  by  fome  au«* 
thors*  :  But  it  is  an  appearance  that 
very  feldom  occurs ;  the  reader  will 
not  obferve  it  in  any  of  the  plates  which 
are  here  laid  before  him. 

% 

Laffly  the  lymphatic  fyftem*  in  dif¬ 
ferent  parts  of  its  courfe,  has  the  glands 
called  conglobate,  or  lymphatic.  Thefe 
glands  are  fo  placed  that  the  veifels 
come  in  on  one  fide,  and  pafs  out  on 
the  other,  in  their  way  to  the  thoracic 
jdudt.  Before  the  difcovery  of  the  lym¬ 
phatic  veffels  in  birds,  fifh  and  turtle* 
fome  anatomifls  have  confidered  tbefe 

V . 

glands  as  fo  eflentially  neceflary  to  th.e 
lymphatic  fyftem,  that  they  have  gene- 

*  Se*  Nuck’s  Adenographia, 

rally 
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rally  fet  about  difcovering  the  Veflfels 
by  firft  looking  for  thole  glands  ;  and 
wherever  they  found  glands,  they  pro-* 
nounced  that  there  muft  be  veffe's,  and 
when  no  glands  could  be  feen,  they 
thought  it  as  certain  a  proof  of  there 
being  no  velfels.  But  as  we  know  they 

are  wanting  in  fome  animals,  I  (hall 
not  take  notice  of  their  ftrudture  and 
ufe  in  this  chapter;  but  fhall  (peak  of 
them  in  a  future  publication,  where  I 
fhall  treat  of  the  fpleen  and  thymus, 
with  which  they  are  conne&ed  in  their 
office. 


Ca 
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CHAP.  III. 

f  *  / 

^  particular  Dfcription  of  the  Lymphatic 

Sy/lem  in  the  Human  Body . 

IT  has  already  been  obferved,  that  the 
lymphatic  fyftem,  befides  the  glands, 
is  divided  into  three  parts,  viz.  The 
ladteals,  the  lymphatic  veffels,  and  the 
thoracic  du£L  That  the  ia&eals  belong 
to  the  inteftinal  tube,  whilft  the  lym¬ 
phatic  veffels  belong  to  all  the  other 
parts  of  the  body,  and  that  the  thoracic 

duct  is  the  common  trunk  which  re- 

* 

ceives  both  the  lacteal s  and  the  lym¬ 
phatics.  I  (hall  next  proceed  to  give  a 
particular  defeription  of  each  of  thefe 
veffels,  and  (hall  begin  with  the  lym¬ 
phatics  of  the  lower  extremities. 

i  ‘  ‘ 

The  lymphatic  veffels  of  the  lower 
extremities  may  be  divided  into  two 
fets,.  viz,  a  fuperficial,  and  a  deep  feated* 

The 
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The  fuperficial  fet  of  lymphatics  con- 
fifts  of  a  confiderable  number  of  veflels 
that  lie  between  the  xkin  and  the  muf- 
cles,  and  belong  to  the  furface  of  the 
body,  or  the  fkin,  and  to  the  cellular 
membrane  which  lies  immediately  un¬ 
der  it.  Of  thefe  there  are  two  large 
branches  that  can  be  readily  enough  dis¬ 
covered  in  the  limbs  of  dropfical  fub- 
je&s.  One  of  which  runs  upon  the  top 
of  the  foot  as  is  reprefented  Plate  1 . 
another  can  generally  be  found  juft 
under  the  inner  ankle,  I  have  intro¬ 
duced  pipes  into  both  of  them,  and  have 
thereby  filled  them  the  whole  length 
of  the  lower  extremity,  as  is  feen  in. 
Plate  1. 

The  lymphatic  (a)  *  which  belongs 
to  the  toes,  runs  up  on  the  outfide  of 

C  3  the 

*  The  fmall  letters  refer  to  the  outlines ;  the 
Capitals  to  the  figure  itfelf,  which  therefore  the 
readerls  requeued  to  examine  after  viewing  the  out* 
|iires 
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the  tendon  of  the  hbblis  anticus  (I),  till 
it  has  got  above  the  ankle ;  and  it  divides 

at  (b)-  and  again  at  (c,c,  c)  forming  a 
plexus ,  which  runs  over  the  fhin  bone, 
(H)  and  afcends  in  the  cellular  mem¬ 
brane  immediately  under  the  fhin  be¬ 
tween  that  bone  and  the  internal  belly 
of  the  gaflrochnemius  (G)  to  the  inlide 
of  the  knee  (F)  where  in  this  figure  it 
difappears,  but  may  be  feen  in  Plate  2. 
This  plexus*  having  palled  the  infide  of 
the  knee*  appears  upon  the  thigh  inw 
mediately  under  the  £kin,  and  over  all 
the  mufcles,  as  is  feen  in  Plate  1.  (e), 
from  which  it  paffes  to  the  groin,  where 
thefe  veffels  enter  the  lymphatic  glands. 

The  lymphatic  glands  of  the  groin 
are  fix,  feven,  or  eight  in  number  5  of 
thefe  fome  lie  in  the  very  angle  between 
the  thigh  and  the  abdomen*  and  others 

\  '  ’  '  Ik 
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lie  a  few  inches  down,  on  the  fore  part 
of  the  thigh.  The  lymphatic  veffels, 
above  defcribed,  enter  the  lowermoft 
of  thefe  glands,  which  Us  the  fubjed 
of  this  plate  are  four  in  number, 
viz,  (f,f,  g.g) :  one  branch  however 
avoids  thefe  glands  as  at  (h),  which 
afterwards  bends  over  at  (i)  to  the 

* 

gland  (k);  from  which  go  veffels  to  the 
other  lymphatic  glands  (1,1)  that  lie  in 
the  angle  between  the  thigh  and  the 
abdomen.  It  is  into  thefe  upper  glands 
alone  that  the  lymphatic  veffels  of  the 
genitals  enter,  fo  that  the  venereal  bubo 
which  arifes  in  confequence  of  an  ab¬ 
sorption  of  matter  from  thefe  organs,  is 
always  feated  in  thofe  upper  glands, 
and  the  lower  glands  (f,f,  g,g,)  are  never 
affeded,  except  by  the  regurgitation  of 
the  matter,  or  from  their  vicinity  to 
the  glands  firft  difeafed,  which  very 
feldom  happens.  And,  as  it  is  the 
upper  glands  that  are  affeded  by  the 
gbforptiQn  of  matter  from  the  genitals, 

C  4  fo- 
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fo  it  is  the  lower  which  are  commonly 
firft  affe&ed  from  the  abforption  of  the 
acrid  matter  of  an  ulcer,  (lif^afed  joint, 
carious  bone,  (in  the  parts  below 
thefe  glands,)  a  circurnflance  that 
may  affift  us  in  the  diagnofis  of  thofe  two 
kinds  of  buboes  :  Remembering  how¬ 
ever  that  this  rule  may  be  liable  to  an 

exception  from  one  of  the  lymphatic 

■ 

yeffels  paffing  the  lower  glands,  and 
only  entering  the  upper,  as  is  feen  at 
(h)  in  thp  fame  plate# 

*  - 

The  lymphatic  veffels  of  the  genitals 
having  joined  thofe  of  the  thigh,  a. 
network  is  formed,  which  enters  the 
abdomen  under  the  edge  of  the  tendon 
of  the  external  oblique  mufcle,  called 
pouparts  ligament,  one  of  there  veffels 
is  feen  in  Plate  3.  This  plexus 

on  the  inlide  of  pouparts  ligament  con- 
lifts  of  many  branches,  fome  of  which 
embrace  the  iliiac  artery,  of  which  one 
is  feyn  in  Plate  3*  at  ( c7c.j  but  the  great- 
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eft  number  of  them  pafs  up  in  the  irv* 
fide  of  the  artery,  as  is  feen  at  (m  n) 
in  Plate  i.  and  at  ( c,c.J  Plate  3. 

Thefe  fuperficial  lymphatics,  fmall  as 
they  are,  *  probably  are  the  trunks  of 
thofe  veflels  which  abforb  from  the  flcin 
and  the  cellular  membrane  imme¬ 
diately  under  it;  and  as  no  confiderablc 
branches  can  be  diftinguilhed  on  the 
outfide  of  the  leg  or  thigh,  it  is  pro¬ 
bable  that  all  the  lymphatic  veflels  of 
thofe  parts  bend  towards  the  infide,  and 
open  into  the  trunks  that  are  here 
reprefented. 

Upon  thefe  veflels,  from  the  foot  to 
the  groin,  there  is  commonly  not  one 

*  With  refpe&  to  the  fize  of  thefe  lymphatics, 
it  is  neceffary  to  obferve,  that  although  the  limb  is 
yeprefeHted  in  this  plate  about  a  third  of  the  natural 
fize,  yet  the  artlft  could  not  exprefs  the  lymphatic 
veflels  to  the  fame  fcale,  fo  that  all  of  them  appear 
larger  than  they  ought  to  be  in  proportion  to  the 
paagnitude  of  the  limb. 

lymphatic 
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lymphatic  gland.  But  this  rule  lias 
likewife  foms  exceptions,  for,  even  at 
the  lower  part  of  the  leg,  there  is  a  very 
imall  one  in  the  (abject  from  which 
this  plate  was  taken  ;  it  is  reprefen  ted 
at  (d)  Plate  i :  and  m  another  lubjedt 
I  law  a  faull  lymphatic  gland  near  (e), 
but  theie,  1  believe,  feldom  occur; 
however  they  lead  to  this  con  elution, 
that  the  lymphatic  glands  even  in  the 
human  bo  y,  are  in  number  and  fit  na¬ 
tion  a  little  different  in  different  fub- 

Befides  thefe  fuperficial  lymphatic 
veffels  which  lie  above  all  the  muicles, 
or  in  the  cellular  membrane  under 
the  fkin,  there  is  a  fet  deeper 
feated  that  lie  amongft  the  mufcles 
and  accompany  the  crural  artery 
of  thefe  the  principal  trunk  can  be 
difeovered  by  cutting  down  to  the 
pofterior  tibial  artery,  near  the  in«* 

aer  ankle;  I  have  introduced  a  pipe 

WtQ 
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into  it  at  this  part  and  have  injeded  it 
in  feveral  fubjeds,  one  of  which  is  re- 
prefented  Plate  2. 

From  the  inner  ankle  at  (a,)  this  veflel 
paffes  up  along  with  the  pofterior  tibial 
artery,  being  hid  amongft  the  mufcles 
on  the  back  part  of  the  tibia*  About 
the  middle  of  the  leg  it  enters  a  fmall 
gland  at  (c),  and  as  I  have  feen  this 
gland  in  feveral  fubjeds,  I  fufped  it 
will  be  commonly  found.  Having  paf- 
fed  through  this  gland  the  lymphatic 
runs  up  to  the  back  part  of  the  ham* 
ftill  lying  clofe  to  the  artery*  and  in 
the  ham  it  paffes  through  three  glands, 
viz.  (f,  g,  h).  I  have  feen  a  fubjed  in 
which  I  could  find  only  two  glands,  fo 
that  I  fufped  the  number  varies.  Hi~ 
therto  this  lymphatic  has  been  a  Angle 
trunk  ;  but  after  it  has  palled  thefe 
glands  it  commonly  divides  into  two 
or  three  branches,  which  ftill  accom¬ 
pany  the  crural  artery,  and  pafs  with  it 

through 


28  Of  the  Lymphatic  Syjlem . 

through  the  perforation  in,  the  triceps 
mufele,  This  mufele  is  divided  in  the 
preparation  from  which  this  figure  was 
taken,  in  order  to  give  a  better  view  of 
the  lymphatics  |  and  the  cut  ends  of 
the  mufele  appear  at  (F>  F),  though  not 
very  diftindtly,  from  their  being  fhrunk 
by  drying*  The  lymphatic  vefiels  hav¬ 
ing  perforated  the  triceps ,  pafs  up  with 
the  artery,  as  is  feen  at  (k,  1.)  and  enter 
a  gland  (m)  which  is  deeper  feated  than 
thofe  which  appear  in  the  groin  in  Plate 
I  ;  from  this  gland  they  pafs  into  the 
fuperficial  glands,  reprefentedin  Plate  i  ft 
(f,f,  g,g)  where  the  lymph  of  the  deep 
feated,  and  of  the  foperficial  lympha¬ 
tics  is  mixed,  and  is  conveyed  into  the 
body  by  the  vefiels  feen  juft  above  in  the 
fame  plate*  At  this  part  like  wife  the 
lymph  from  the  genitals  is  mixed  with 
that  brought  by  the  two  fets  of  lym¬ 
phatics  from  the  lower  extremities;  and 
the  whole  enters  the  abdpmea  by  the 

‘plemt 
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plexus  of  veffels  reprefented  Plate  1, 
at  (m),  and  a  part  of  it  at  Plate  3  (cj. 

The  lymphatics  of  the  lower  extre¬ 
mities  having  now  reached  the  trunk 
of  the  body,  and  having  palled  under 
pouparts  ligament,  appear  upon  the 
iides  of  the  ojfa  pubis  near  the  pelvis  at 
(cyc)  Plate  3.  A  part  of  them  pa  lies  up 
along  with  the  illiac  artery  upon  the 
brim  of  the  pelvis  9  and  another  part 
dips  down  into  the  cavity  of  the  pelvis, 
and  joins  the  internal  iiliac  artery  near 
the  fciatic  notch.  At  this  place  they 
are  joined  by  the  lymphatics  from  the 
contents  of  the  pelvis ,  particularly  from 
the  bladder  and  the  veficulce  feminales  in 
the  male,  and  from  the  uterus  in  the  fe¬ 
male,  and  there  are  likewife  a  few 
branches  which  pafs  through  the  fcia¬ 
tic  notch  from  the  neighbourhood  of 
the  glutei  mufcles.  The  lymphatic 
veffels  of  the  uterus ,  like  its  blood  vef¬ 
fels,  are  much  enlarged,  and  therefor^ 

ealily 
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eafily  diftinguifhed,  in  the  pregnant  flate 
of  that  organ.  At  this  part,  where  fo 
many  lymphatic  veffels  join,  there  is 
commonly  one  or  two  glands. 

Befides  thofe  lymphatic  veffels  which 
dip  down  into  the  cavity  of  the  pelvis 
on  the  infide  of  the  external  illiac  ar¬ 
tery  at  (Cycj  Plate  3*,  there  are  others 
W'hich  keep  on  the  outfide  of  that  ar¬ 
tery  upon  the  pfoas  mufcle,  fame  of 
which  are  feen  on  the  left  fide  in  the 
fame  plate  at  (d*$)  of  thefe  one  part  paf- 
fes  up  to  the  loins  at  (h,)  and  goes 
under  the  Aorta  in  different  branches, 
getting  from  the  left  fide  to  the  right, 
and  joining  the  thoracic  dudl*  Ano¬ 
ther  part  pafles  under  the  illiac  arteries 
and  appears  upon  the  os  Jacrum  at 
(f)%  making  a  beautiful  network,  join- 

*  The  letters  of  reference  are  very  fmall  on  this 
plate,  and  the  reader  it  is  hoped  will  excufe  the. 
trouble  it  may  give  him  to  ojbferve  them. 
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ing  the  lymphatics  of  the  right  fide, 
and  palling  under  the  right  illiac  artery, 
to  form  the  network  fg)  upon  the  upper 
part  of  the  right  pfoas  mufcle.  In  dif¬ 
ferent  parts  of  this  courfe  from  pdu* 

t 

parts  ligament  to  the  loins,  and  alfo  in 
the  loins  themfelves  there  are,  in  moll 
fubjeds,  many  lymphatic  glands;  none 
of  which  were  filled  in  the  fubjed  from 
which  this  plate  was  made. 

The  lymphatic  vefiels  of  the  right 
fide,  joined  by  fome  from  the  left,  hav¬ 
ing  now  reached  the  right  lumbar  re* 
gion,  appear  there  in  the  form  of  a  plexus 
of  large  vefiels,  and  pafs  thiough  feveral 
glands,  which  in  this  fubjed  occupied 
the  fpaces  ( i,ij ) ,  but  not  being  injeded 
with  mercury  are  not  reprelented;  at  this 
part  likewife  they  receive  large  branches, 
under  the  aorta,  from  tht  plexus  on  the 
left  fide  of  the  loins,  as  is  mentioned 
before ;  and  having  at  laftgot  up  as  high 
as  the  fecqnd  lumbar  vertebra ,  they  all 

join 
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join,  and  form  a  Angle  trunk  called  the 
thoracic  dud,  which  is  feen  at  (m)  Plate 
3.  At  this  part  they  are  likewife  join¬ 
ed  by  the  la&eals,  which  I  fhali  next 
defcribe. 

The  ladeal  vefiels,  fo  called  from  their 
commonly  conveying  a  fluid  that  is  of 
the  colour  of  milk,  begin  from  the  in¬ 
ner  furface  of  the  inteflines,  where  they 
have  patulous  orifices  deftined  to  imbibe 
the  nutritious  fluid  or  chyle  2  From  the 
cavity  of  the  inteftines  thefe  vefiels  pafs 
obliquely  through  their  coats',  uniting  as 
they  go  fo  as  to  form  larger  branches, 
Thefe  branches  run  on  the  outfide  of  the 
gut  to  get  to  that  part  which  is  next  the 
mefenteryi  and,  whilft  they  are  yet  upon 
the  gut,  they  are  lb  me  times  of  a  fize 
fufficient  to  admit  a  final!  pipe,  fo  that 
I  have  inje&ed  them  with  mercury 
even  in  the  human  fubjedh 

From 
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*  ,<  ) 

From  the  inteflines  they  ran  along  the 
mefentery  and mcfocclcw,  towards  the  (pine; 
and  in  their  way  they  pafs  through  the 
conglobate  or  mefenteric  glands,  which 
in  the  human  fubjedt  are  very  numerous* 
Thefe  glands  divide  the  ladieals  into 
two  regions,  for,  from  the  inteflines 

to  the  glands  thefe  veffels  are  called 
laBea  primi  generis ,  and  from  the 

glands  to  the  thoracic  dudl,  laElea fecund} 
generis . 


The  ladteals  of  the  fmall  inteftines* 
as  they  run  upon  the  mefentery,  com¬ 
monly  accompany  the  fuperior  me¬ 
fenteric  artery,  and  unite,  as  they  go 
on,  into  larger  branches,  lb  that 
by  the  time  they  have  reached  the 
root  of  the  mefentery,  they  are  of 
a  confiderahle  fize,  as  may  be  feen 


in  Plate  3,  at  fkj  :  From  the  me¬ 


fenteric  artery  they  pafs  down  by  the 
fides  of  the  aorta ,  and  open  into  the 
thoracic  duct,  as  is  feen  at  ( mj,  Whilft 


4 
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*>  *  , 

the  la&eals,  or  rather  the  lymphatics  of 

the  large  intertines,  accompany  the  in¬ 
ferior  mefenteric  artery,  and  open  into 
the  large  lymphatic  veflels  near  its  root.* 

Into  the  thoracic  dad  at  fm ),  like- 
wile  enters  the  lymph  of  the  other 
vifcera  contained  in  the  abdomen*  This 
lymph  is  brought  by  a  number  of  veflels  j 
a  plexus  of  which  may  be  traced 
from  each  kidney,  lying  principally 
behind  the  emulgent  artery,  and 
opening  into  the  large  lymphatic 
veflels  near  the  aorta  :  with  thefe  like* 
wife  go  the  lymphatics  of  the  glan- 
dulce  renales ,  or  renal  capfulce ,  as  they  are 
called. 

The  lymphatic  veflels  of  the  fpleen 
pafs  from  the  concave  fide  of  that 
vi/cus,  along  with  the  fplenic  artery  in 
the  finuofity  of  the  pancreasy  by  the 

*  The  lymphatic  veflels  arife  even  from  the 
reflumy  as  can  be  feen  in  quadrupeds  that  are  opened 
immediately  after  death  ;  or  in  £fh  when  a  colour¬ 
ed  injeftion  is  thrown  into  their  lymphatic  lyftem. 

lym- 
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r  .  • 

lymphatic  veffels  of  which  they  pro¬ 
bably  are  joined. 

The  ftomach  has  two  fets  of  Ivm- 
phatic  veflels,  the  one  running  upon  its 
leffer,  and  the  other  upon  its  greater 
curvature ;  that  which  belongs  to  its 

.  *  <r 

leffer  curvature  accompanies  thecoronary 
artery, and paffes  through fotne lymphatic 
glands  that  lie  by  its  fides.  The  other 
fet  of  lymphatic  veffels  paffes  from  the 
great  curvature  of  the  ftomach,  through, 
fome  lymphatic  glands  that  lie  clofe  to 
the  arteria  gajirica  dextra ;  and  de¬ 
fending  by  the  pylorus,  meets  the  plexus 
that  accompanied  the  coronary  artery  ; 
and  near  the  leffer  curvature  of  the 

duodenum ,  forms  a  confid enable  net¬ 

work;  into  which  not  only  the  lym¬ 
phatics  from  thefpleen  enter,  .but  like- 
wife  thofe  from  the  gall  bladder ; 
and  thofe  of  the  liver,  which  are 

very  numerous,  both  in  its  convex  and 
on  its  concave  fide.  *  From  this  net- 

*  The  lymphatic  veffels  of  the  livct  are  painted 
by  Nuck  in  his  Adenographia ,  p.  64. 

D  2  work 
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work  go  feme  branches  under  the 
duodenum ,  and  others  over  it,  thefe 
branches  open  into  the  thoracic  du£t, 
near  the  termination  of  the  large 
trunk- of  the  laiteals,  as  feen  at  ( m J 
Plate  3.  The  thoracic  dudl  therefore  is 
the  common  trunk  which  receives  the 
lymphatic  veffels  of  the  lower  extremi¬ 
ties,  the  ladteals,  and  the  lymphatics  of 
all  the  abdominal  vifeera • 

,  ! 

With  refped;  to  the  lymphatics  of  the 
larger  vifeera,  (fuch  as,  the  liver,  the 
fpleen,  and  the  kidneys,)  they  are  generally 
in  two  fets :  one  which  lies  upon  the  fur- 
face  of  the  organ,  and  the  other  which 
accompanies  the  large  blood  veffels  in  its 
center  In  the  liver  I  have  found  thefe 
two  fets  communicate  with  each  other, 
fo  that  by  injecting  mercury  into 
the  lymphatic  veffels  which  lie  upon 
its  convex  furface,  I  have  filled  thofe 

which 
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which  accompany  the  port  hilarii 
and  vena  port  arum  in  its  center.  The 
greatefi:  part  of  the  lymphatic  veffels 
which  lie  upon  the  convex  furface  of 
the  liver,  run  towards  its  falciform 
ligament,  and  pafs  down  by  the  fide 
of  the  vena  cava.  But  feme  of  them  run 

1 ",  1  . 

towards  the  right  ligament  of  the  liver, 
where  they  pais  down  upon  the  dia¬ 
phragm  to  get  to  the  thoracic  duct. 
The  lymphatics  on  the  concave  furface 
run  towards  the  portae  where  they  join 
thofe  which  come  from  the  center  of 
the  liver  along  with  its  large  blood 
veffels  ;  It  is  remarkable  of  thofe 
lymphatic  veffels  which  run  upon  the 
furface  of  the  liver,  that  their  valves 
can  readily  be  made  to  give  way,  fo 
that  I  have  injedted  them  from  their 
trunks  to  their  branches,  and  to  great 
minutenefs;  feme  preparations  of  which 
I  have  now  by  me. 


D  3 
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It  has  been  fuggefted  by  one  of  the 
beft  anatomifts  of  this  age*,  that  the 
lymphatics  of  the  ftomach  do  not  open 
into  the  thoracic  dud;  like  thofe  of  the 
other  vifccra,  but  only  open  into  the 
fanguiferous  veins  of  the  ftomach  5  but 
from  repeated  diffedions  of  the  human 
fuhjed  I  am  convinced  of  the  contrary ; 
and  likewife  from  the  analogy  with 
other  animals,  particularly  fi£h,  whole 
lymphatic  veffels  either  have  no  valves, 
or  the  valves  readily  give  way,  fo  that  I 
have  repeatedly  pufhed  injections  from 
the  thoracic  dud  into  the  lymphatics  of 
their  ftorpachs,  as  I  have  alfo  done 
into  the  lymphatics  of  the  other  vifcera 
contained  in  the  cavity  of  their  ab¬ 
domen  r  as  will  be  more  particularly 
mentioned  hereafter,  • 

k  K  .  ^  --r  ’  ■' *. 

The  thoracic  dud,  which  receives  all 
the  veffels  that  we  have  yet  defcribed, 
differs  in  its  fize  in  different  fubjeds, 

*  Dr.  Meckel, 


but 
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but  is  always  fmaller  in  its  middle 
than  at  its  beginning,  as  is  feen  in 
Plate  3.  Sometimes  its  lower  part 
at  (m)  is  ftill  larger  in  proportion 
than  is  there  reprefented,  and  that 

enlargement  has  been  called  the  recep - 

’  ■  •/ 

taculum  chyli,  and  is  confiderable  in 
fome  quadrupeds,  in  turtle,  and  in 
fifb  :  but  many  anatomifts  have  de¬ 
nied  that  there  is  any  part  of  the  thoracic 
dud:  in  the  human  fubjed  that  de- 
ferves  the  name  of  receptaculum ,  and 
my  experience  makes  me  fubfcribe  to 
their  opinion,  as  I  have  never  feen  any 
thing  like  a  pyriform  bag,  as  it  has  been 
defcribed,  but  merely  an  enlargement 
not  unlike  a  varix ,  and  that  only  in 
few  fubjeds  :  for  commonly  it  ap¬ 
pears,  as  in  this  plate,  only  a  little  lar¬ 
ger  than  at  its  middle.  This  lower 
extremity  of  the  thoracic  dud  is  form¬ 
ed  by  the  union  of  two,  three,  or  four 
very  large  trunks  of  lymphatic  veffels : 

D  4  Thefe 
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Thefe  large  veffels  unite  fo  as  to 
form  the  du£t  about  the  lower  part 
of  the  firft,  or  the  upper  part  of  the 
fecond  vertebra  lumber  um>  reckoning 
downwards* 

Thefe  large  lymphatic  trunks  which 
form  the  thoracic dudk  are  fpreadoqt upon 
the  fpine,  thole  of  the  right  lidelying  be- 
1  o  w  t  h  e  r  i  g  h  t  crus  diaphragm  at  i  s>  and  tho  fa 
of  the  let  paffing  b  tween  the  aorta  and 
the  fo i tie ;  wbiift  the  thoracic  duel  it- 
felfiieson  the  right  fide  of  the  aorta 9 
between,  that  artery  and  the  right  crus 
diaphragmatic,  and  behind  the  emulgent 
artery  of  the  right 'fide,  as  is  feen  Plate 
3  at  fn ).  From  this  part  it  pafles  up¬ 
wards,  being,  at  firft  covered  by  the  crus 
diaphragm  at  is  ,  and  afterwards  appears  at 
(c)  in  the  thorax,  upon  the  fpine  be¬ 
tween  the  aorta  and  the  vena  azygos.- 
In  the  thorax  it  receives  feme  lym¬ 
phatics  from  the  in  let  coital  ipaces  s  a 

few 
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few  of  which  are  feen  at  fp )  and  after¬ 
wards  it  receives  veflels  from  the  lungs. 

The  lymphatics  of  the  lungs  are  in 
two  fets,  one  of  which  pafles  on  the 
pofterior  part  of  each  lobe  by  its  root, 
into  the  thoracic  dud  near  the  middle 
of  the  thorax ;  and  another  fet  paffes 
from  the  fore  part  of  each  lobe  up  to¬ 
wards  the  jugular  and  fubclavian  veins. 
Some  of  the  lymphatics  on  the  pofterior 
part  of  the  left  lobe  pafs  under  the  ao?~t# 
to  get  to  the  thoracic  dud. 

1 

-  *■.  A  * 

At  the  root  of  the  lungs,  where  the 
large  blood  veffels  enter,  are  many  glands 
called  bronchial,  they  are  generally  of  a 
blackifh  colour  in  the  human  fubjed, 
and  have  been  fufpeded  to  fecrete  the 
mucus  which  is  fpit  up  from  the  trachea ; 
but  I  have  more  than  once  difiindly 
filled  them  with  mercury  by  •  injed- 
ing  the  lymphatic  veflels  of  the  lungs, 

and 
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and  therefore  it  is  evident  that  they  are 
not  mucous  but  lymphatic  glands* 

i 

The  lymphatic  vefiels  from  the  an¬ 
terior  part  of  the  left  lobe  of  the  lungs 
pafs  into  the  angle  between  the  jugular 
and  fubclavkn  vein  of  the  fame  lido* 
joining  the  thoracic  dud:  at  its  termina¬ 
tion,  whilft  thofe  from  the  fore  part  of 
the  right  lobe  do  not  communicate  with 
the  thoracic  dud,  but  pafs  into  the  an¬ 
gle  between  the  right  jugular  and  the 
right  fubclavian  vein.  Thefe  lympha¬ 
tics  from  the  anterior  p^rts  of  the  lungs 
are  probably  accompanied  by  thofe  of 
the  heart,  which  are  reprefented  by  the 
accurate  Nuck  in  his  Adenographia ,  fig. 
XLL 

The  thoracic  dud,  after  receiving  the 

i 

veffels  before  mentioned}  paffes  behind 
the  afqending  aorta ,  ice  Plate  iv.  and 
goes  to  the  left  fide,  terminating  in  the 
angle  between  the  jugular  and  the  fub- 

clavi^n 


i 
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clavian  vein.  But,  juft  before  its  ter¬ 
mination,  it  generally  goes  higher  up 
than  the  angle,  and  then  bends  down 
towards  it,  as  is  feen,  Plate  iv,  (b>c)+ 
Sometimes  there  are  two  thoracic  duds 
inftead  of  one,  but  this  rarely  occurs  in. 
the  human  fubjed,  but  it  is  not  unfre¬ 
quent  for  the  dud  to  fplit  near  the  up¬ 
per  part  of  the  thorax ,  and  the  two 
branches,  after  fpreading  out  from  one 
another,  commonly  unite  again  at  their 
termination  in  the  angle  between  the 
left  jugular  and  fubclavian  veins.  I  ne¬ 
ver  faw  any  part  of  the  thoracic  dud 
terminate  in  the  right  fubclavian  of  the 
human  body,  though  fuch  a  circum- 
ftance  has  been  obferved  by  others  ** 
But  I  have  now  by  me  a  preparation 
where  the  dud  fplit s  at  the  upper  part 
of  the  thorax  into  two  branches,  one  of 
which  enters  the  angle  between  the 

jugular  and  fubclavian  of  the  left  fide, 

* k  \ 

x  \ 

*  Dr.  Meckel,  Epift.  ad  Kailerum,  p.  30. 

and 
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and  the  other  opens  into  the  left  fub- 
clavian  vein,  about  half  an  inch  on  the 
outline  of  that  single. 

•  ^ 

In  the  defcription  of  the  lymphatic 

veffels  which  lie  near  the  fpine,  I  have 

mentioned  only  a  few  glands,  and  in 

Plate  3,  where  thofe  veffels  are  exhibited 

no  glands  are  reprefented.  This  I  at 

fir  ft  confidered  as  an  imperfedlion  in  the 

preparation,  and  had  intended  to  make 

a  drawing:  from  another,  but  there  are 
-  0  t  ^ 

two  reafons  which  have  induced  me  tolay 
the  prefen t  one  before  the  reader.  Firft, 
the  lymphatic  glands  are  not  conftant, 
either  in  number  or  fituation  ;  and 
therefore  the  defcribing  them  par¬ 
ticularly  in  any  one  fuhjedt  is  lefs  ne- 
ceffary,  fmce  we  cannot  be  fure  of 
finding  them  exadtly  the  fame  in  any 
other.  Secondly,  the  injedting  the 
lymphatic  veffels  from  the  groin  to  the 
neck,  without  filling  one  lymphatic 
gland,  proves  a  fadt  which  is  contra- 
I  ,  didtory 
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dietary  to  the  received  opinion  con¬ 
cerning  thofe  veflels,  viz.  that  they  al¬ 
ways  pafs  through  glands  in  their  way 

to  the  blbcd  veffels,  fo  that  if  thefe 
glands  were  obfirudtad,  a  dropfy  mud 
be  an  inevitable  canfequence,  which  is 
not  ftridtly  true  when  we  fpeak  of  the 
lymphatic  veflels  in  the  abdomen , 
where*  I  find,  befibes  the  veflels  which 
go  into  the  glands,  there  are  generally 
fome  which  efcape  them.  The  fame 
is  true  with  refpedt  to  the  lacteals,  fo 
that  an  obflrudlion  of  the  mefenteric 
glands  may  not  always  produce  a  ma~ 
rafmus ,  as  a  part  of  the  chyle  may  pafs' 
the  glands  and  get  into  the  thoracic 
dudt. 

But  although  no  lymphatic  glands 
#re  reprefented  in  this  plate,  it  may 
be-neceflary  to  mention  where  they  arc 
commonly  feen. 


The 


46  Of  the  Lymphatic  Syjiem . 

The  mefentery  of  the  human  fubjedl 
is  well  known  to  contain  a  consider¬ 
able  number  of  them  they  are  like- 
wife  found  in  the  mefocolon  where  the 
lymphatics  of  the  large  inteftines  pafs 
through  them.  The  ftomach  has  alfo 
feveral  glands  which  belong  to  its 
lymphatic  veffels,  and  lie  near  the 

arteria  cor  anuria ,  and  the  gajirica  dextra . 

- 

There  are  likewife  a  few  upon  the 
omentum  in  fome  fubjedts,  and  there  are 
alfo  many  glands  by  the  (ides  of  the 
pancreas ,  particularly  nea,r  the  leffer 
lobe  of  that  vifcus>  clofe  to  the  duo- 
denum . 

Befides  thefe  glands  which  belong  to 
the  inteftinai  tube,  there  are  many 
more  in  the  cavity  of  the  abdomen ,  and 
a  few  in  the  cavity  of  the  pelvis ,  which 
belong  to  the  lymphatic  veffels  of  the 
other  organs. 


There 


/ 
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There  is  commonly  a  pretty  con- 
fiderable  gland  feen  juft  on  the  infide  of 
the  edge  of  the  tendon  of  the  external 
oblique  mufeie,  called  pouparts  liga¬ 
ment,  on  the  outfide  of  the  illiac  artery; 
and  there  are  others  near  that  artery, 
where  it  lies  upon  the  pfoas  mufcle. 
There  are  likewife  commonly  one  or 
two  near  the  internal  illiac  artery  in  the 
cavity  of  the  pelvis,  and  there  is  a  con- 
fiderable  number  generally  met  with 
by  the  fides,  and  upon  the  lumbar  'ver¬ 
tebra.  In  the  fubjedt  from  which  I 
took  Plate  the  fpaces  (i3i,ij )  were 
occupied  by  fuch  glands,  which  were 
not  injedted,  and  therefore  are  not  re- 
prefented  in  that  plate. 

Near  the  fpleen,  liver,  kidneys,  and 
renal  capfula ,  there  are  alfo  lymphatic 
glands  which  belong  to  the  lymphatic 
veflels  of  thefe  organs. 


There 


I 
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,  N 

There  are  likewife  lymphatic  glandt 

_  > 

fometimes  obferved  by  the  fides  of  the 
thoracic  dudt,  particularly  about  the 
middle  of  the  thorax ,  which  glands 
belong  principally  to  the  veffels  of  the 
lungs* 

There  are  alfo  many  lymphatic  glands 
(called  bronchial)  near  the  root  of  the 
lungs,  thefe  glands  are  placed  upon  the 
lymphatic  veffels,  juft  where  they  quit 
the  lungs.  But  no  lymphatic  glands  have 
yet  been  obferved  in  the  fubftance  of  the 
lungs,  and  the  tubercles  which  lame  fuf- 
pe£t  to  be  obftrudted  lymphatic  glands, 
feem  to  have  a  different  origin.  There 
are  likewife  feme  glands  feen  on  the 
lymphatic  veffels  which  lie  near  the  fub- 
clavian  veins  at  the  upper  part  of  .he 
thorax ,  and  which  belong  to  the  fore  part 
of  the  lungs. 

Befides  thefe  there  are  feme  lym-  ' 
phatic  glands  upon  the  aorta  near  the 
tefophagus,  and  there  are  alfo  others  oc«* 

caflonally 
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call  on  ally  met  with  in  the  intercoflaj 

fpaces,  and  there  are  generally  two  or 

* 

three  contiguous  to  the  thoracic  dudt  at 
the  lower  part  of  the  neck  and  upper 
part  of  the  thorax ,  near  the  termination 
jof  that  duel,  in  the  angle  between  the 
left  j  ugular  and  the  left  fuhclavian  vein. 

Having  thus  traced  the  lymphatic 
fyfiem  in  all  parts  of  the  body  that  are 

below  the  termination  of  the  thoracic 
duft,  I  ffiall  next  examine  that  part  of  it 
which  lies  upon  the  head,  neck,  and 
upper  extremities,  where  the  tracing 
it  is  attended  with  greater  difficulties. 

/ 

By  the  fide  of  each  internal  jugular 
vein  is  a  large  lymphatic  veffel,  which 
is  the  trunk  of  thole  of  one  fide  of  the 
head  and  neck,  that  of  the  right  fide  is 
feen  Plate  IV.  (/),  There  are  likewife 
fmaller  lymphatics  which  are  feen  near 
the  branches  of  the  external  carotid 
'artery.  There  are  alfo  lymphatic  glands 
by  the  fides  of  the  parotid  and  max- 

E 
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illary  glands,  and  by  the  fides  of  the 
large  artery  where  it  lies  upon  the  chin, 
and  by  the  fide  of  the  occipital  artery  $ 
and  I  have  feen  one  upon  the  root  of  the 
maftoid  procefs  of  the  os  temp  oris.  Thofe 
glands,  which  accompany  the  lower  part 
of  the  artery  that  runs  upon  the  face, 
are  fometimes  fwelled  in  confequence 
of  abforption  from  the  lips  and  the  parts 
adjacent,  and  alfo  from  gum»boils$  and 
thofe  which  accompany  the  occipital  arte¬ 
ry  are  frequently  enlarged  in  confequence 
of  the  abforption  of  matter  from  wounds 
of  the  fcalpj  from  which  fails  it  is  evi¬ 
dent  that  the  external  parts  of  the  head 
are  fupplied  with  lymphatic  veflels.  In 
quadrupedslhavediflindtlyfeen  thofe  vef- 
fels,  particularly  in  a  dog  and  in  anafs,  by 
paffing  a  ligature  round  the  large  blood 
veflels  of  their  necks  immediately  after 
killing  thofe  animals.  Thefe  experi¬ 
ments  I  made  with  a  view  to  determine 
whether  the  brain  had  lymphatic  veflels, 

but 


Of  the  Lymphatic  Syjlem .  5! 

but  1  never  yet  have  been  able  to  fee 
any  on  that  organ;  neither  when  I 
tied  up  the  lymphatics  on  the  necks 
of  thofe  animals,  and  thereby  ftopt 
the  courfe  of  the  lymph  ;  nor  when  I 
differed  the  human  brain,  which  I  have 
carefully  done  feveral  times  with  the 
view  to  difcover  thofe  veffels,  and 
have  particularly  fought  for  them  in  the 
plexus  choroides  where  they  have  been 
fufpefted  to  be  feen,  and  near  the 
glandula  pituitaria  which  is  fuppofed 
by  fome  to  be  a  lymphatic  gland, 
but  improperly,  fince  neither  that  gland 
nor  the  glandula  pinealis  agrees  with  the 
lymphatic  glands,  as  I  fhall  fhew  in  the 
third  part  of  thefe  inquiries. 

But  although  lymphatic  veffels  have 

1 

not  yet  been  demonftrated  in  the  brain, 
it  is  probable  from  analogy,  that  this 
organ  is  not  deftitute  of  them  ;  and  the 
.following  cafe  affords  an  argument  in 
favour  of  abiorption  being  carried  on 

E  2  here 
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here  by  lymphatics,  as  well  as  on  other 
parts  of  the  body. 

J.  H.  a  young  man  of  twenty  five 
years  of  age,  by  trade  a  filk  dyer,  and 

whofe  father  at  that  time  laboured 

.  _  1  \  . 

under  a  third  attack  of  niadnefs,  con- 
fulted  me  about,  a  glandular  tumor 
upon  the  left  fide  of  his  neck,  of  which 
he  gave  the  following  account :  that 
for  fome  time  he  had  been  troubled 
with  an  eruption  which  had  gone  off  and 
returned  repeatedly  ;  that  a  week 
after  its  laft  difappearante,  he  was  feized 
with  a  fixed  pain  in  his  forehead,  for 
which  he  was  bled ;  that  one  day 
whilft  at  work,  after  this  pain  had  con¬ 
tinued  a  fortnight,  he  felt  a  weaknefs 
in  his  left  arm,  and  the  brufh  with 
which  he  was  working  fell  out  of  his 
hand,  but  he  had  no  weaknefs  in  his 
right  arm,  nor  in  his  legs.  That  this 
weaknefs  returned  two  or  three  times 
a  day  for  nine  days ;  and  was  rather  re¬ 
lieved 
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lieved  by  putting  his  hands  into  warm 
water.  About  three  days  after  he  was 
firft  attacked  with  this  weaknefsv  a 
tumor  appeared  on  the  left  fide  of  his 
neck,  juft  below  the  ear,  when  I  firft 
fawhim  this  tumor  had  continued  eleven 
days.  It  feemed  tobe  an  enlarged lympha- 
tic  gland,  was  then  hard,  but  afterwards 
gradually  came  to  fuppuration,  and  at 
the  end  of  fix  weeks  it  burft  and  dis¬ 
charged  a  yellow  curdled  matter.  He 
adds  at  the  fame  time  that  he,  was 
attacked  with  the  weaknefs,  he  had  a 
faultering  in  his  fpeech,  and  flight  con- 

vulflons  in  his  lips. 

*  \  *  1 

Now  as  in  this  cafe  there  feem- 

i 

ed  to  be  a  compreflion  of  the  brain, 
vrhich  was  removed  when  the  glands 
fwelled,  is  it  not  probable  that  the 
caufe  of  the  compreflion  had  been 
fome  extravafled  fluid,  which  after¬ 
wards  being  abforbed,  occafioned 

E  3  the 
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the  tumor  and  fuppuration  of  the  lym- 

» 

phatic  gland  ?  and  therefore  is  it  not  a 
prefumption  that  abforption  is  here  like- 
wife  carried  on  by  lymphatic  veilels  ? 

The  fniall  lymphatics  which  accom¬ 
pany  the  branches  of  the  external  ca¬ 
rotid  artery  unite  upon  the  neck,  and 
form  a  large  trunk  which  accompanies 
the  internal  jugular  vein,  palling  through 
fome  lymphaticglands,  near  the  termina¬ 
tion  of  this  trunk  in  the  angle  between 
the  jugular  and  fubclavian  veins;  there 
are  likewife  lome  elands  on  the  outfide 
of  this  angle,  which  feem  to  belong  to 
the  lymphatics  from  the  back  of  the 
neck*  and  of  the  fhoulder. 

The  Glandula  Lhyroidea  has  many 
lymphatic  veilels,  which  can  fometimes 
be  inflated  by  blowing  air  into  the  cells 
of  the  gland:  tbefe  veilels  pafs  on  each 
fide  of  the  trachea 9  one  part  going  into 

the 
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the  angle  of  the  right  fubelaviati  and 
jugular,  and  the  other  joining  the  tho¬ 
racic  dudt  upon  the  left  fide.  They  are 
feen  in  Plate  IV.  atyi 

So  much  for  the  lymphatics  of  the 
head  and  neck,  I  (hall  next  proceed 
to  defcribe  thofe  which  belong  to  the 
arms. 

Each  arm,  like  the  leg,  has  two 
fets  of  lymphatic  veffels,  one  which 
lies  immediately  under  the  integu¬ 
ments,  and  belongs  to  the  fkin  and 
cellular  membrane  connecting  it  to  the 
mufcles ;  and  the  other  which  accom¬ 
panies  the  large  arteries,  and  belongs 
to  the  parts  deeper  feated. 

The  fuperficial  fet  of  lymphatic 
veffels  may  be  difcovered  in  emaciated 
dropfical  fubjedts,  by  a  careful  diffedtion 
on  the  fore  and  back  part  of  the  arm, 

E  ^  where 
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where  I  have  fixed  pipes  into  them 
and  have  injeded  them  with  mer¬ 
cury.  In  Plate  V.  they  are  feen  run¬ 
ning  on  the  back  part  of  the  fore  arm 
as  at  (a,a,aj,  moll  of  them  paffing  on  its 
outfide,  and  twilling  to  the  fore  part, 
near  the  head  of  the  radius ,  as  at  (ft). 
But  there  is  one  veiled  in  this  prepara¬ 
tion  which  pafies  towards  the  infide, 
under  the  inner  condyie  of  the  .os 
humeri  at  (c),  and  fends  a  branch 
amongft  the  m  nicies,  which  branch 
perforates  the  iateroiTeous  ligament, 
getting  between  the  radius  and  ulna  to 
the  fore  part,  where  it  joins  a  deep 
feated  one  that  had  accompanied  the 
radial  artery. 


In  Plate  VI.  the  lymphatic  veffels 
are  feen  on  the  fore  part  of  the  upper 
extremity;  thole  fuperficial  branches 
which  paffed  on  the  outfide  of  the  back 
of  the  forearm  appearing  now  on  the 
fore  part  at  (b)  arid  afeending  under  the 

ikin 
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fkin  that  covers  the  fupinator  longus  and 
the  biceps ,  they  enter  fome  glands  in 
the  axilla  at  ff  fj>  whilft  that  veflel 
which  paffed  on  the  infide  of  the  back 
of  the  fore  arm  under  the  internal 

rr 

condyle,  appears  on  the  fore  part  at 
(c),  and  juft  above  the  condyle  enters  a 
gland  fd)9  and  then  paffes  up  on  the 
inlide  of  the  arm,  communicating  with 
a  lymphatic  from  the  fore  part  of  the 
wrift,  and  pafling  to  the  axillary  glands. 

A  fuperficial  lymphatic  veflel  is  feen 
under  the  fkin,  on  the  fore  part  of  this 
extremity  jufl  above  the  wrift,  a  pipe 
was  introduced  at  (a),  and  the  lym~ 
phatic  thereby  injedted  with  mercury. 
This  veflel  paflfes  under  the  integu¬ 
ments  over  all  the  mufcles,  and  joins 
the  lymphatic  from  the  back  part  of  the 
fore  arm  at  (ej>  and  there  forms  a  plexus 
which  paffes  under  the  integuments,  on 
the  infide  of  the  arm  to  the  axillary 
glands  at  (f). 


Befides 


/ 
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Befides  thefe  fuperficial  lymphatic 
veffels  upon  the  upper  extremity,  I  have 
traced  a  deeper  feated  one  near  the 
radial  artery*  and  have  injected  it  from 
a  pipe  fixed  at  (g).  This  veffel  ac¬ 
companies  the  radial  artery,  and  pafles, 
firft  under  the  interofleous,  and  then 
under  the  ulnar  artery  which  in  this 
fubjedt  runs  over  the  mufcles.  Near 
the  part  where  it  pafles  under  the  in- 
teroflfeous  artery,  it  receives  the  branch 
(as  formerly  mentioned)  from  the  back 
of  the  fore  arm.  After  pafiing  under 
thefe  arteries,  this  lymphatic  appears 
on  the  infide  of  the  bracheal  artery  at 
fij,  where  it  is  deep  feated,  afeending 
clofe  to  that  artery,  and  near  the  mid¬ 
dle  of  the  arm,  pafles  through  the  two 
glands  (k,  k),  after  which  it  appears 
confiderably  enlarged,  and  goes  under 
one  of  the  artcrice  anafiotmtiiae  at  (],  m), 
and  then  afeends  to  the  lymphatic 
glands  in  ihz  axilia* 


But 
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But  thefe  veflels,  though  filled  more 
fuccefsfully  in  this  extremity  than  in 
any  other  that  I  ever  injedled,  are  only 
a  part  of  the  larger  lymphatic  veflels  of 
the  arm,  as  there  are  probably  fome  ac¬ 
companying  the  ulnar  and  interoffeous 
arteries,  although  not  here  injected:  and 
they  fhould  moreover  be  confidered  as 
only  trunks  of  the  lymphatics,  fince  it 
is  probable,  that  every  (even  the  final- 
led)  part  of  this,  as  well  as  all  other 
parts  of  the  body,  has  one  of  thefe 
veffels  adapted  to  abforption  :  that  this 
is  the  cafe  feems  to  be  proved  by  the 
experiments  made  with  the  variolous 
matter,  for  at  what  part  foever  of  the 
arm  that  matter  is  inferted,  the  lym¬ 
phatic  veflels  take  it  up  and  carry  it 
into  the  body,  as  can  be  traced  by  its 
inflaming  the  conglobate  glands  through 
which  thefe  veflels  pafs. 

In  Plate  IV.  the  termination  of  all 
thefe  lymphatic  veffels  is  exhibited. 

Two 


1 


60  Of  the  Lymphatic  $v ft em. 

Two  of  the  trunks  of  thofe  of  the  left 
arm  are  feen  at  d,  d9  which  pafs  under 
the  clavicle,  whole  cut  end  is  feen  at 
_D,  and  under  the  fubclavian  vein  S, 
where,  having  joined,  they  form  the  large 
trunk  fe),  which  appears  juft  above  the 
left  fubclavian  vein,  and  joins  the  ex¬ 
tremity  of  the  thoracic  duct  at  its  en¬ 
trance  into  the  angle  between  that  vein 
and  the  jugular.  That  thefe  lym¬ 
phatics  commonly  join  the  thoracic 
du£l,  as  is  here  defcribed,  I  am  per- 
fuaded  from  having  feen  it  diftindtly  in 
three  fubjedls.  But  that  they  may,  in 
feme  inftances,open  into  the  fubclavian 
vein  before  they  reach  the  angle,  1  think 
is  likewife  probable  from  having  ob- 
ferved  it  in  the  cafe  above  mention¬ 
ed,  in  which  cafe,  the  thoracic  dudt 

f  .  >  .  -rf 

having  fplit  into  two  trunks,  one 
of  thefe  trunks,  inftead  of  entering  the 
angle  between  the  veins,  opened  into 
the  fubclavian  itfelf,  about  an  inch  from 
the  angle  j  but  this  circumftance  I 

fhoulcf 
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fhould  confider  as  only  an  exception 
from  a  general  rule. 

The  thoracic  dud:  is  not  only  joined 
by  this  trunk  of  the  lymphatics  of  the 
left  arm,  but  alio  by  the  lymphatic 
veflels  of  the  left  fide  of  the  thyroide 
gland,  which  appear  at  ff),  and  by  the 
trunk  of  the  lymphatics  of  the  left  fide 
of  the  head  and  neck,  and  alfo  by  thofe 
from  the  fore  part  of  the  lungs  of  the 
fame  fide  ;  but  neither  of  thefe  appear 
in  this  plate. 

The  lymphatic  veflels  of  the  right 
fide  1  have  repeatedly  traced  with  great 
care,  particularly  from  their  having  been 
fufpeded  to  terminate  in  the  fubclavian 
vein,  without  reaching  the  angle  be¬ 
tween  it  and  the  jugular;  but  I  have 
always  diftindly  feen  them  go  precifely 
into  the  angle,  not  only  in  the  fubjed 
from  which  this  plate  was  made,  and 
which  I  now  have  by  me,  but  alfo  in 

three 


I 
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three  others.  When  therefore  thefe 
lymphatics  are  feen  to  enter  the  lub- 

clavian  vein  at  any  other  part,  1  fhould 
confider  it  as  only  an  accidental  variety, 
like  the  double  termination  of  the  tho¬ 
racic  dud:  formerly  mentioned. 

Thefe  lymphatic  velTels  of  the  right 
iide  form  four  confiderable  trunks, 
which  join  near  their  termination. 
Thefe  trunks  are,  firft  one  from  the 
upper  extremity,  which  appears  at  (kj9 
Llate  IV.  lying  above  the  clavicle  be¬ 
tween  the  fubclavian  artery  and  vein  : 
This  trunk  is  formed  by  the  lymphatic 
g ,  g9  which  comes  up  with  the  brachial 
artery,  and  the  plexus  (hj>  which  like- 
wife  belongs  to  the  arm,  and  pafles 
under  the  fubclavian  vein.  Secondly, 
the  trunk  of  the  lymphatic  veffeis  ,of 
the  right  fide  of  the  head  and  neck 
which  paffes  down  on  the  outfide  of 
the  jugular  vein,  as  is  feen  at  (lj% 
Thirdly,  a  lymphatic  from  the  thyroide 

gland. 
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gland,  which  lymphatic  is  feen  at  (tn)f 
paffing  under  the  right  jugular  vein  to 
get  < o  the  others.  Fourthly,  the  trunk 
of  the  lymphatics  from  the  fore  part  of 
the  lungs  of  the  right  fide,  which  trunk 
I  have  diftin£tly  traced  under  the  fub- 
clavian  vein  to  its  termination,  in  com¬ 
mon  with  the  others,  at  the  angle  be¬ 
tween  the  jugular  vein  and  the  fubcla- 
vian. 

To  finhh  this  defcription,  I  fhall  ob- 
ferve  that  it  is  the  more  neceflary  to 
underftand  the  exa£t  termination  of 
thefe  lymphatics  of  the  right  fide,  in 
order  to  explain  how  tumors  about  this 
place,  by  comprefiing  thofe  veflels,  oc- 
cafion  cedematous  fwellings  of  the  parts 
from  which  the  veflels  come,  without 
affecting  the  other  parts  of  the  body. 


C  H  A  ft 
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CHAP.  IV. 


A  Defcription  of  the  Lymphatic  Syfiem  in 

Birds *. 


TII I  S  Syftem  conftfts  in  birds,  as 
it  does  in  the  human  fubjed,  of 
three  parts,  m«  the  ladeals,  the  lym¬ 
phatic  veflels,  and  their  common  trunk 
the  thoracic  dud:. 


The  ladeals  indeed,  in  the  ft  ride  ft 
fenfe,  are,  in  birds,  the  lymphatics  of 
the  inteftines,  and  like  the  other  lym¬ 
phatics  carry  only  a  tranfparent  lymph. 
And  inftead  of  one  thoracic  dud  there 

are 

*  This  defcription  has  already  been  printed  in  the 
Philofophical  Tran  fad  ions,  VoL  LVIII.  where  I 
have  added  a  plate,  which  was  thought  unneceffary 
in  this  book. 
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are  two  which  go  to  the  two  ju¬ 
gular  veins.  In  thefe  circumftances, 
it  would  feem,  that  birds  differ  from 
the  human  fubjed,  fo  far  at  lead:  as  I 

may  judge  from  the  diffedion  of  a 
goofe,  vvhich  was  the  bird  I  chofe  as 
mod:  proper  for  this  inquiry,  and  from 
which  I  took  the  following  defcription, 
after  previoufly  injeding  its  lymphatic 
fyftem  with  quick-hlver. 

The  ladeals  run  from  the  inteftines 
upon  the  mefenteric  veffels.  Thofe  of 
the  duodenum  pafs  by  the  fide  of  th c pan¬ 
creas,  and  probably  receive  its  lym¬ 
phatics:  afterwards  they  get  upon  the 
cceliac  artery,  of  which  the  fuperior 
mefenteric  is  a  branch.  Whilft  they 
are  upon  this  artery  they  are  joined  by 
the  lymphatics  from  the  liver;  here 
they  form  a  plexus ,  which  furrounds 
the  cceliac  artery ;  at  this  part  they  re¬ 
ceive  a  lymphatic  from  the  gizzard;  and 
a  little  farther,  another  from  the  lower 

F  $jr 
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or  glandular  part  of  the  ceJcphaguU 
Having  now  got  to  the  root  of  the 
ccelia c  artery,  they  are  joined  by  the 
lymphatics  from  the  glandule?  renales , 
or  renal  capfulee  $  and  near  the  fame 
part,  by  the  lacteal s  from  the  other 
fniali  inteftines,  which  veffels  accom¬ 
pany  the  lower  mefenteric  artery*  Thefe 
laft  mentioned  ladleals,  before  they  join 
thofe  from  the  duodenum ,  receive  from 
the  re dhtm  a  lymphatic  which  runs  with 
the  falood-veffels  of -that  gut.  Into  this 
lymphatic  fame  frriall  branches  from 
the  kidneys  feem  to  enter,  which 
coming  from  thofe  glands  upon  the 
mefentery  of  the  re  Bum,  at  la  ft  open 
dnto  its  lymphatics.  At  the  root  of  the 
coeliac  artery,  the  lymphatics  of  the  lower 
extremities  probably  join  thofe  from  the 
inteftines.  The  former  1  have  not  yet 
traced  to  their  termination,  though  I 
have  diftinftly  feen  them  on  the  blood- 
veffels  of  the  thigh  5  and  in  one  fubjecl, 
•which  I  injedted,  fome  veffels  were 

filled, 
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filled,  contrary  to  the  courfe  of  the 
lymph,  from  the  network  near  the  root 
of  the  cceliac  artery;  thefe  veffels  ran 
behind  the  cava ,  down  upon  the 
dorta>  near  to  the  origin  of  the  crural 
arteries,  and  I  prefume  they  were  the 
trunks  of  thofe  branches  which  I  had 
feen  in  the  thigh.  At  the  root  of  the 
cceliac  artery,  and  upon  the  contiguous 
part  of  the  aorta ,  a  network  is  formed 
by  the  ladteals  and  lymphatics  above 
defc-ribed.  This  network  confifts  of 
three  or  four  tranfverfe  branches,  which 
make  a  communication  between  thofe 
which  are  literal.  In  the  fubjeci  from 
which  this  defcriptiori  was  taken,  there 

were  four.  From  this  netv/ork  arife 
the  two  thoracic  duels ;  of  which  one 
lies  on  each  fide  of  the  fpine,  and 
runs  upotv  the  lungs  obliquely  up  to¬ 
wards  the  jugular  vein,  into  which 
it  opens,  not  indeed  into  the  angle 
between  the  jugular  and  fubcla* 

.  .  L  F  2  vian. 
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vian  vein,  as  in  the  human  fubjed,  but 
into  the  infide  of  the  jugular  vein,  nearly 
oppofite  to  the  angle.  The  thoracic 
dud  of  the  left  fide  is  joined  by  a  large 
lymphatic,  which  runs  upon  the  cefo- 
phagus,  and  can  be  traced  as  far  as  the 
lower  or  glandular  part  of  that  canal  5 
from  which  part,  or  from  the  gizzard, 

it  feems  to  ifiue*  The  thoracic  duds 

\  ^ 

are  joined  by  the  lymphatics  of  the 
neck  (and  probably  by  thofe  of  the 
wings)  juft  where  they  open  into  the 
jugular  veins. 

The  lymphatics  of  the  neck  gene¬ 
rally  confift  of  two  pretty  large  branches, 
on  each  fide  of  the  neck,  accompanying 
the  blood-vefiels*.  Thofe  two  branches 
join  near  the  lower  part  of  the  neck  •, 
and  the  trunk  is,  in  general,  as  fmall, 
if  not  fmaller,  than  either  of  the 

*  Thefe  lymphatics  in  the  necks  of  fowls  were 
firft  difcovered  by  Mr.  John  Hunter. 


branches. 
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branches..  This  trunk  runs  clofe  to  the 
jugular  vein,  gets  on  its  infide,  and  then 
opens  into  a  lymphatic  gland.  From 
the  oppofite  fide  of  this  gland,  a  lym¬ 
phatic  comes  out,  which  pours  the 
lymph  into  the  jugular  vein.  On  the 
left  fide,  the  whole  of  this  lymphatic 
joins  the  thoracic  dudt  of  the  fame  fide, 
but,  on  the  right,  one  part  of  it  goes 
into  the  infide  of  the  jugular  vein  a  little 
above  the  angle,  whilft  another  joins 
the  thoracic  dudt,  and,  with  that  dudt, 
forms  a  common  trunk  which  opens 
into  rhe  infide  of  the  jugular  vein,  a 
little  below  the  angle  which  that  vein 
makes  with  the  fubclavian. 

This  fyftem  in  birds  differs  mo  ft  from 
that  in  quadrupeds,  in  the  chyle  being 
tranfparent  and  colourlefs ;  and  in  there 
being  no  vifible  lymphatic  glands, 
neither  in  the  courfe  of  the  ladteals, 

E  3 
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nor  in  that  of  the  lymphatics  of  the  ab¬ 
domen,  nor  near  the  thoracic  ducts. 

For  the  fake  of  thofe  who  may  in¬ 
cline  to  profecute  this  inquiry  farther, 
I  fhall  relate  the  method  by  which 
thefe  veflels  may  be  demon ftrated  ;  and 
that  is,  having  chofen  a  young  and  very 
lean  goofe,  and  fixed  it  upon  a  table, 
let  the  abdomen  be  opened  whilft  it  is 
yet  alive,  and  a  ligature  be  pafled  round 
its  mefenteric  veflels,  as  near  the  root 
of  the  mefentry  as  pofli'ble.  The  lafteals 
will  begin  to  appear  near  the  ligature  in 
a  few  minutes  after  it  is  made,  efpe- 
cially  if  the  bird  has  been  well  fed 
three  or  four  hours  before  the  experi¬ 
ment.  The  lymphatics  in  the  neck 

i 

may  be  flaewn  in  the  fame  manner;  that 
is,  by  making  a  ligature  on  the  jugular 
vein  at  the  lower  part  of  the  neck  ;  and 
to  be  more  certain  of  including  the 

lym- 

s 
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lymphatics  which  are  near  it,  we  mull: 
take  care  not  to  pafs  the  needle  too 
dole  to  that  vein. 


E  4  CHAP. 
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CHAP.  V, 

■  ,  ' 

A  Defcription  of  the  Lymphatic  Syflem 
in  one  of  the  Animals  called  amphibia 
ouSy  viz.  the  Turtle . 

9 1  jT^HIS  fyflem  in  a  turtle,  like  that 
JL  in  birds,  confifts  of  the  ladkeals, 
the  lymphatics,  and  their  common 
trunks,  the  thoracic  duels.  It  agrees, 
like  wife  with  that  in  birds,  in  not  hav- 
ing  any  lymphatic  glands  either  on  the 

mefentery  or  near  the  thoracic  dudts  i 

\  ,  • 

but  differs  from  that  in  birds,  in  not 
having  any  glands  upon  the  larger 
lymphatics  of  the  neck  $  at  lead:  X  am 
inclined  to  believe  fo,  from  not  having 
feen  any  in  the  difledion  of  one  ani¬ 
mal 
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mal  of  this  fpecies  in  which  I  looked 
for  them.  It  likewife  differs  from  that 
in  birds  in  another  circumftance,  to 
be  taken  notice  of  hereafter.  Whether 
it  agrees  with  the  fame  fyflem  in  birds, 
in  the  tranfparency  and  want  of  colour 
in  the  chyle,  I  cannot  take  upon  me  to 
determine,  as  I  did  not  fee  any  of  that 
fluid  in  this  fubjedt  ($), 

The  following  defcription  I  took  from 
the  animal,  after  I  had  injedted  the 
larger  branches  of  this  fyftem  with  a 
coloured  wax,  and  the  fmaller  with' 
quickfilver.  To  avoid  my  being  mif- 
underftood,  when  1  fpeak  of  the  fitua- 
tion  of  the  different  parts,  I  fhall  men¬ 
tion,  once  for  all,  that  the  defcription 
was  taken  from  the  fubjedt  as  it  lay 
upon  its  back ;  thofe  parts  being  cal~ 
led  higheft  which  were  neareft  the 

( a )  In  a  crocodile,  an  animal  of  the  fame  clafs, 
the  chyle  is  white. 

hea,d. 
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head,  thofe  low  eft  which  were  neareft 
the  tail,  thofe  pofterior  which  were 
neareft  the  back,  and  thofe  anterior 
neareft  the  belly  (3). 

The  la&eals  accompany  the  blood- 
veffels  upon  the  mefentery,  running 
by  their  tides,  and  communicate  fre¬ 
quently  acrofs  thofe  veffels*  Near  the 
root  of  the  mefentery  they  anaftomofe, 
fo  as  to  form  a  net-work,  from  which 
feveral  large  branches  go  into  fbme 
confiderable  lymphatics  lying  on  the 
left  fide  of  the  fpine.  Thefe  laft  can 
be  traced  downwards  almoft  to  the 
anuS)  and  belong  to  the  parts  fituated 
below  the  mefentery,  and  particularly 
to  the  kidneys.  At  the  root  of  the 

(&)  The  animal,  from  which  I  took  this  defcrip- 
tion,  was  pretty  large,  meafuring  from  the  lower 
to  the  upper  part  of  the  ihell  two  feet  feven  inches, 
and  two  feet  two  inches  from  fide  to  fide. 

mefentery* 
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mefentery,  on  the  left  fide  of  the 
fpine,  the  lymphatics  of  the  ipleen 
join  the  ladfeals,  and  immediately 
above  this  union  a  fort  of  plexus,  or  * 
net-work,  is  formed,  which  lies  upon 
the  right  aorta  (for  there  are  two  aortce 
in  this  animal).  From  this  plexus  a. 
large  branch  arifes,  which  palfes  be¬ 
hind  the  right  aorta  to  the  left  fide, 
and  eets  before  the  left  aorta,  where  it 
afiifts  in  forming  a  very  large  recepta - 
culum  which  lies  upon  that  artery. 
From  this  receptaculum  arife  the  tho¬ 
racic  dudts.  From  its  right  fide  goes 
one  trunk,  which  is  joined  by  that 
large  branch  which  came  from  the 
plexus  to  the  left  fide  of  the  right  aorta, 
and  then  palfes  over  the  fpine.  This 
trunk  is  the  thoracic  dud:  of  the  right 
fide  ;  for,  having  got  to  the  right  fide 
of  the  fpine,  it  runs  upwards,  on  the 
infide  of  the  right  aorta,  towards  the 
right  fubclavian  vein.  And  when  it 

has 
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has  advanced  a  little  above  the  lungs, 
or  within  three  or  four  inches  of  the 
fubclavian  vein,  it  divides  into  bran¬ 
ches,  which,  near  the  fame  place,  are 
joined  by  a  large  branch  that  comes  up 
on  the  outfide  of  the  aGrta .  From 
this  part  upwards  thofe  veffels  divide 
and  fub-divide,  and  are  afterwards 
joined  by  the  lymphatics  of  the  neck, 
which  likewife  form  branches  before 
they  join  thofe  from  below;  fo  that 
between  the  thoracic  dudt  and  the 
lymphatics  of  the  fame  fide  of  the 
neck  a  very  intricate  net-work  is  made. 
From  this  net-work  a  branch  goes  in- 
to  the  angle  between,  the  jugular  vein 
and  the  lower  part  or  trunk  of  the 
fubclavian:  this  branch,  therefore,  lies 
on  the  infide  of  the  jugular,  whillt 
another  gets  to  the  outfide  of  that  vein, 
and  feems  to  open  into  it  a  little  above 
the  angle  between  that  vein  and  the 
fubclavian.  I  fay  feems  to  open,  for 
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the  injedtion  had  not  fucceeded  at  this 
part  fo  as  to  enable  me  to  determine 
whether  the  laft-mentioned  branch 
did  enter  or  not.  Into  the  above- 
mentioned  receptaculum,  the  lympha¬ 
tics  of  the  ftomach  and  duodenum  like- 
wife  enter.  Thofe  of  the  duodenum 
run  by  the  fide  of  the  pancreas ,  and 
probably  receive  its  lymphatics,  and 
a  part  of  thofe  of  the  liver.  The  lym¬ 
phatics  of  the  ftomach  and  duodenwn 
have  very  numerous  anaftomofes ,  and 
form  a  beautiful  net-work  on  the  arte¬ 
ry  which  they  accompany.  From 
this  receptaculum  likewife  (belides  the 

trunk  already  mentioned  which  goes 

*  — 

to  the  right  fide)  arife  two  other  trunks 
pretty  equal  in  fize  ;  one  of  which  runs 
upon  the  left  fide,  and  the  other  upon 
the  right  fide  of  the  left  aorta9  till 
they  come  within  two  or  three  inches 
of  the  left  fubclavian  vein ;  where 
they  join  behind  the  aorta>  and  form 

a  number 
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a  number  of  branches  which  are  af¬ 
terwards  joined  by  the  lymphatics  of 
the  left  fide  of  the  neck  :  fo  that  here 
a  net- work,  or  plexus ,  is  formed,  as 
upon  the  right  fide.  From  this  plexus 
a  branch  iflues,  which  opens  into  the 
angle  between  the  jugular  and  the 
lower  part  or  trunk  of  the  fubclavian 
vein.  In  thefe  net- works,  formed  by 
the  lymphatics  near  their  terminations 
in  the  veins,  this  fyftem  in  the  turtle 
likewife  differs  remarkably  from  that 
in  birds. 

So  much  for  the  general  defeription 
of  the  lymphatic  fyflem  in  this  animal, 
I  fhall  next  add  what  I  have  remarked 
as  to  the  more  minute  diftribution  of 
its  iadteais.  In  the  firft  place,  it  may 
be  obferved,  that  what  knowledge  we 
have  of  the  minute  diftribution  of  thofe 
veffels  in  quadrupeds  has  been  acquir¬ 
ed  from  examining  them  when  filled 

with 

i 
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with  their  natural  fluid,  the  chyle; 
for  the  valves  with  which  thofe  vefiels 
abound  prevent  our  injecting  their 
fmaller  branches,  as  we  do  thofe  of 
the  arteries  and  veins  of  the  inteftines. 
But  in  this  animal,  I  have  been  fo  for- 

■  r  f  «  k 

tunate  as  to  force  the  valves,  and  to 
injedt  the  ladfceals  from  their  trunks  to 
their  branches,  fo  as  to  fill  them  all 
around  with  quickfilver,  in  feveral 
parts  of  the  inteftine,  In  thefe  expe¬ 
riments  I  oblerved,  that  the  quickfil¬ 
ver  was  often  flopped  by  the  valves, 
where  the  lacfleals  run  upon  the  me- 
fentery,  or  where  they  are  juft  leaving 
the  inteftine;  but  when  thofe  valves 
were  forced,  and  the  quickfilver  had 
once  got  upon  the  furface  of  the  gut, 
it  generally  ran  forward  without  feem- 
ing  to  meet  with  any  cbftacle.  The 
ladteals  anafto mofe  upon  the  inteftines, 
fo  that  the  quickfilver,  which  has  got 
upon  them  by  one  veflfel,  in  general, 

returns 
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returns  by  another,  at  fome  diflanceb 
The  larger  ladteals,  which  run  upon 
the  inteflines,  accompany  the  blood- 
veffels  j  but  the  fmaller  ladteals  nei¬ 
ther  accompany  thofe  veffels,  nor 
pafs  in  the  fame  direction,  but  run 
longitudinally  upon  the  gut,  and  dip 
down  through  the  mufcular  coat  into 
the  cellular  or  nervous,  as  it  has  been 
called,  i  hich  in  this  animal  is  very 

-  i 

thin  in  comparifon  to  what  it  is  in  the 
human  fubjedt.  So  far  I  have  traced 
thofe  veffels  to  my  iatisfadtion  |  but 
what  becomes  of  them  after  they  have 
got  to  the  cellular  coat  is  not  fo  eafy 
to  determine  :  in  five  or  fix  different 
experiments  which  I  have  made,  the 
mercury  paffed  from  the  ladteals  into 
the  cells  between  the  mufcular  coat 
and  the  internal,  and  fpread  from  cell 
to  cell,  very  uniformly,  over  a  great 
part  of  the  inteftine,  although  but  lit¬ 
tle  force  had  been  ufed,  and  although 

there 
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there  was  nothing  like  extravafation  in 
any  other  part  of  the  inteftine.  Upon 
inverting  the  inteftine,  after  thus  fil¬ 
ling  its  ladteals,  the  mercury,  on  being 
prefted,  was,  in  many  parts,  driven 
into  fmall  vefifels  upon  the  internal 
coat,  or  villous,  as  it  is  called.  From 
whence  it  would  feem,  that  this  cellular 
net-work  was  a  part  of  the  lymphatic 
fyftem  in  this  animal.  It  might  in¬ 
deed  be  fuppofed  to  be  mere  extravafa¬ 
tion  ;  but  that  it  is  rather  a  part  of 
the  lymphatic  fyftem  appears  probable 
from  the  following  confiderations. 
Firft,  from  the  reeularitv  in  the  fize 
of  the  cells.  Secondly,  from  the  little 
force  ufed  in  the  experiment,  and  from 
there  being  nothing  like  this  appear¬ 
ance  in  the  cellular  membrane  between 
the  peritoneal  and  the  mufcular  coat, 
where  extravafations  were  as  likely  to 
happen.  Thirdly,  from  my  having 
been  able,  after  inverting  the  inteftine, 
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to  prefs  the  quicldilver  from  the  cells 
into  the  very  fmall  veffels  upon  the 
internal  coat  but  I  mufl  confefs  thefe 
fads  would  not  be  fufficient  to  deter¬ 
mine  whether  thefe  cells  were,  or 
were  not  a  part  of  the  fyftem,  did  not 
the  analogy  of  the  fame  part  in  fifli 
clearly  prove  it*  For  in  the  cod,  in- 
ftead  of  the  cellular  net-work,  as  in 
the  turtle,  there  is  a  net  work  of  vef¬ 
fels  (of  which  a  defcription  fhali  be 
given  in  the  next  chapter)  fo  that  I 
have  now  no  doubt  but  that  thofe  cells 
are  parts  of  the  lymphatic  fyftem,  and 
that  the  fmall  abforbent  veffels  of  the 
internal  coat  pour  their  fluid  into  this 
net-work,  from  which  it  is  conveyed 
by  the  larger  lacteals. 


CHAP. 
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CHAP.  VL 

The  Method  of  dif covering  the  Lymphatics 
in  Turtle  and  in  Fifi,  together  with  a 
Defcription  of  thofe  Vejfels  in  a  Haddock . 

IN  the  foregoing  chapter  on  the  lym¬ 
phatic  fyftem  in  a  turtle,  1  have 

made  no  mention  of  the  manner  of 

/ 

difcovering  thofe  veiTels,  becaufe  there 
is  no  difficulty  in  doing  it ;  for  in  that 
animal  the  mefentery  beir,g  very  thin 
and  tranfparent,  and  the  ladeals  pretty 
large,  they  are  more  readily  obferved 
than  in  any  other  animal ;  thence  it 
happened  that  I  faw  thofe  veflels  in  a 
turtle  fo  long  ago  as  17 63.  which  was 
before  I  difcovered  them  in  birds  and 

fiffi. 
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But  although  it  was  an  eafy  matter 
to  fee  thofe  veffels  in  the  turtle,  yet 
it  was  far  from  being  fo  in  birds  and 
fifh  ;  as  the  reader  will  readily  believe, 
from  their  having  been  fo  often  fought 
for  in  vain  by  fo  many  eminent  ana- 
tomifts,  particularly  of  this  age.  I 
may  add,  that  the  difcovery  in  birds 
did  not  give  me  fo  much  trouble  as 
that  in  fifh,  though  now,  frnce  I  have 
once  feen  them,  I  can  more  readily 
find  them  in  fifh  than  in  birds  or  qua¬ 
drupeds.  After  feeing  them  in  birds, 
and  in  one  of  the  amphibia ,  I  was  ve¬ 
ry  defirous  of  determining  whether 
fifh  were,  or  were  not  provided  with 
thofe  veffels.  This  I  endeavoured  to 
do  in  the  fame  way  that  I  had  found 
them  in  birds,  that  is,  by  tying  up  the 
mefenteries  of  live  fifh  ;  and  for  this 
purpofe  I  went  frequently  to  the  mar¬ 
kets,  and  examined  feveral  final  1  ones. 
I  likewife  differed  feme  larger,  when 

dead 
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dead,  but  in  vain.  I  next  went  to 
Brighthelmffone,  where  I  found  king- 
ftonv  or  monk-fifh,  a  fpecies  of  fkate. 
Thefe  being  very  large,  and  having  a 

lean  mefentery,  feemed  well  fitted  to 

\  0  r'  •  ' 

my  purpofe.  I  opened  two  of  them 
alive,  tied  up  their  mefenteric  veffels, 
and  put  them  again  into  the  fait  wa¬ 
ter  ;  and  though  one  of  them  lived  an 
hour,  I  could  not  obferve  any  lafteals 
either  upon  its  inteftine  or  its  mefen¬ 
tery.  After  this,  I  repeatedly  exa¬ 
mined  the  inteftines  and  mefenteries 
of  common  fkate  and  cod,  and  at  la  ft: 
was  fo  fortunate  as  to  difcover  the 
ladteals,  and  get  a  pipe  into  one  of 
thofe  veffels  on  the  mefentery  of  each 
of  thefe  fifh$  and,  injecting  by  this 
pipe,  I  found  where  the  larger  veffels 
lay ;  after  which  there  was  but  little 
difficulty  in  tracing  the  whole  fyfteiru 
I  have  now  feen  thofe  veffels  in  a  va¬ 
riety  of  fifh,  and  fhall  give  a  defcrip- 
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tion  of  them  from  a  haddock.  I  fhall 
proceed  exadtly  in  the  order  which  I 
have  found  mo  ft  convenient  for  tra¬ 
cing  out  the  whole  fyftem  for  demon¬ 
fir  a  tion,  beginning  with  one  of  its 
branches,  which,  as  lying  neareft  the 
furface,  muff,  of  courfe,  be  divided  be- 
fore  the  other  parts  can  be  expofed  to 
view.  The  account  being  taken  from 
the  fifh  as  it  lay  on  its  back,  thofe  parts 
are  called  fuperior  which  are  neareft 
the  head ;  thofe  inferior  which  are 
towards  the  tail ;  thofe  pofterior  which 
are  towards  the  back,  and  thofe  ante¬ 
rior  which  are  towards  the  belly* 

On  the  belly  of  the  fifh,  exadtly  in 
the  middle  line,  is  a  lymphatic,  which 
runs  from  the  anus  upwards ;  this  lym¬ 
phatic  belongs  not  only  to  the  parietes 
of  the  belly,  but  to  the  fin  below  the 
anus .  It  runs  up  towards  the  head, 
paffes  between  the  two  pedtoral  fins. 
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and,  having  got  above  them,  it  receives 
their  lymphatics.  It  then  goes  under 
the  fymphyfs  of  the  two  bones  which 
form  the  thorax ,  where  it  opens  into  a 
net-work  of  very  large  lymphatics, 
which  lies  clofe  to  the  pericardium9 
and  almoft  intirely  furrounds  the  heart. 

1 

This  net-work,  befides  that  part  of  it 
behind  the  heart,  has  a  large  lympha¬ 
tic  on  each  fide,  which  runs  upon  the 
bone  of  the  thorax  backwards,  and 
when  it  has  got  as  far  as  the  middle 
of  that  bone,  it  fends  off  a  large  branch 
from  its  infide  to  join  the  thoracic  du£t. 
After  detaching  this  branch,  it  is  join¬ 
ed  by  the  lymphatics  of  the  thoracic 
fins,  and,  foon  after,  by  a  lymphatic 
which  runs  upon  the  fide  of  the  fifh. 
This  laft-mentioned  veffel  confifts  of  a 
trunk  running  on  the  fide  juft  oppofite 
to  the  ribs,  and  from  this  trunk  pro¬ 
ceed  branches  on  each  fide  immediate- 
ly  under  the  Hein ;  fo  that  it  has  a 

G  4  beautiful 
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beautiful  penniform  appearance.  Be- 
fides  tliefe  branches,  there  is  another 
fet,  deeper  feated,  which  accompanies 
the  ribs.  After  the  large  lymphatic 
has  been  joined  by  the  above-mention¬ 
ed  vefiels,  it  receives  the  lymphatics 
from  the  poflerior  extremities  of  the 
gills,  and  having  now  got  as  far  back 
as  the  orbit,  it  next  receives  lymphatic 
veffels  from  that  cavitv  $  but  thefe  vef- 
fels  do  not  belong  merely  to  the  orbit ; 
for  one  of  them  comes  from  the  nofe, 
and  another  from  the  upper  part  of 
the  mouth.  « A  little  below  the  orbit 
another  net-work  appears,  confifting, 
in  part,  of  the  veffels  above  defcribed, 
and  of  the  thoracic  dudt.  This  net-? 
work  is  very  complex  3  feme,  of  its  vef¬ 
fels  lie  on  each  fide  of  the  mufcles  be¬ 
longing  to  the  gills,  and  from  its  in¬ 
ternal  part  a  veffel  goes  into  the  jugu¬ 
lar  vein,  by  which  veffel  the  whole 
fyflem  is  terminated.  The  large  lym¬ 
phatic 
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phatic  above  mentioned,  which  lies  up¬ 
on  the  bone  of  the  thorax ,  has  like- 
wife  a  procefs  running  towards  the  up¬ 
per  part  of  the  kidney,  and  receives 
fome  ol  the  lymphatics  of  that  organ. 

The  ladteals  run  on  each  fide  of  the 
mefenteric  arteries,  anaftomoling  fre¬ 
quently  acrofs  thofe  veffels.  The  re- 
ceptaculumy  into  which  they  enter,  is 
very  large  in  proportion  to  them,  and 
confifts,  at  its  lower  part,  of  two 
branches,  of  which  one  lies  between 
the  duodenum  and  ftomach,  and  runs  a 
little  way  upon  the  pancreas ,  receiving 
the  lymphatics  of  the  liver,  pancreas , 
thofe  of  the  lower  part  of  the  ftomach, 
and  the  ladteals  from  the  greateft  part 
of  the  fmall  inteftines.  The  other 
branch  of  the  receptaculum  receives  the 
lymphatics  from  the  reSlum ,  and  the 
ladteals  from  the  greateft  part  of  the 
fmall  inteftines.  The  receptaculum , 

formed 
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formed  by  thefe  two  branches,  lies 
on  the  right  fide  of  the  upper  part  of 
the  ftomach,  (or  the  lower  part  of 
the  afophagus)  and  is  joined  by  fome 
lymphatics  from  that  part ;  and  alfo 
by  fome  fmall  veffels  from  the  found, 
and  from  the  gall  bladder,  which,  in 
this  filh,  adheres  to  the  receptaculum . 
The  thoracic  dud:  takes  its  rife  from 
the  receptaculum ,  and  lies  on  the  right 
fide  of  the  afophagus ,  receiving  lym¬ 
phatics  from  that  part ;  and  running 
up  a  little  way  (viz.  about  half  an  inch 
in  this  fifh)  it  divides  into  two  branches 
or  dudts,  one  of  which  paffes  under 
the  afophagus  to  the  left  fide,  and  the 
other  goes  ftraight  up,  on  the  right 
fide,  paffes  by  the  upper  part  of  the 
kidney,  from  which  it  receives  fome 
fmall  branches,  and,  foon  after,  is 
joined  by  a  branch  from  the  large 
lymphatic  that  lies  above  the  bone  of 
the  thorax ,  as  formerly  mentioned. 

It 
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It  likewife,  near  this  part,  fends  a 
branch  to  join  the  dudl  of  the  oppofite 
fide,  and  then,  a  little  higher,  is  join¬ 
ed  by  thofe  large  lymphatics  which 
make  a  net-work  behind  the  heart,  as 
is  above  defcribed.  Thefe  laft  men¬ 
tioned  velfels  receive  the  lymphatics 
from  the  anterior,  or  fuperior  part  of 
the  gills,  and  from  the  fauces •  The 
thoracic  dudt,  after  being  joined  by 
thefe  veflfels,  communicates  with  that 
net-work  near  the  orbit ;  where  its 
lymph  is  mixed  with  that  of  the  lym¬ 
phatics  from  the  pofterior  part  of  the 
gills,  from  the  fuperior  fins,  belly,  &c. 
and  then  from  this  net-work  a  velfel 
goes  into  the  jugular  vein,  juft  below 
the  orbit.  This  laft  velfel,  which  I 
call  the  termination  of  the  whole 
fyftem,  is  very  fmall  in  proportion  to 
the  net-work  from  which  it  rifes  j 

and  indeed  the  lymphatics,  at  this 

part 
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part,  are  fo  large  as  to  exceed,  by  far, 
the  lize  of  the  fanguiferous  veffels. 

The  thoracic  dudt  of  the  left  fide, 
having  palled  under  the  cefophagus  from 
the  right,  runs  on  the  infide  of  the 
vena  cava  of  the  left  fide,  receives  a 
branch  from  its  fellow  of  the  oppofite 
fide,  and  joins  the  large  lymphatics 
which  lie  on  the  left  of  the  pericar~ 
dium9  and  a  part  of  thole  which  lie 
behind  the  heart,  and  afterwards  makes, 
together  with  the  lymphatics  from  the 
gills,  upper  fins,  and  fide  of  the  fifh, 
a  net- work,  from  which  a  veffel  pafi* 
fes  into  the  jugular  vein  of  this  fide. 
In  a  word,  the  lymphatics  of  the  left 
fide  agree  exactly  with  thofe  of  the 
right,  as  above  defcribed, 

Befides  thefe  velTels,  there  is  yet 
another  part  of  the  fyftem  which  is, 
deeper  feated,  lying  between  the  roots 
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of  the  fpinal  proceffes  of  the  back-bone  : 
this  part  coafifts  of  a  large  trunk,  that 
begins  from  the  lower  part  of  the  fifh 
near  the  tail,  and,  as  it  afcends,  re¬ 
ceives  branches  from  the  dorfal  fins, 
and  from  the  adjacent  parts  of  the  bo¬ 
dy.  It  goes  up  near  to  the  head,  and 
fends  a  branch  to  each  thoracic  dud, 
near  the  part  where  thefe  dudts  come 
off  from  their  common  trunk. 

This  defcription,  though  taken  from 
a  haddock,  agrees,  I  believe,  pretty 
exadlly  with  the  diftribution  of  thofe 
veffels  in  the  cod,  whiting,  and  per¬ 
haps  all  other  fi£h  of  the  fame  fhape. 

To  this  general  defcription  I  /hall 
add,  what  I  have  obferved  of  the  more 
ftriking  peculiarities  of  this  fyftem 
in  fifh. 

In  the  firft  place,  thofe  veffels  are 
remarkable  in  not  having  any  lym¬ 
phatic 
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phatic  glands,  that  I  can  difcover,  in 
any  part  of  their  courfe.  In  this  they 
agree  with  the  turtle,  but  differ  from 
birds,  which  have  lymphatic  glands 
on  the  veffels  of  their  necks. 

Secondly,  thefe  veffels  in  fifh  either 
have  no  valves,  or  the  valves  readily 
give  way,  for  it  is  an  eafy  matter  to 
fill  them  contrary  to  the  courfe  of  the 
lymph.  When  I  ftrff  obferved  this 
circumftance,  I  imagined,  that  by  in¬ 
jecting  minutely  thole  veffels,  I  might 
difcover  their  very  beginnings,  and 
that  I  might  alfo  be  enabled  to  deter¬ 
mine,  whether  fuch  parts  as  the  brain, 
eye,  &c .  of  which  the  lymphatics  have  not 
been  yet  feen  in  any  animal,  have,  or 
have  not  fuch  veffels.  What  fuccefs 
1  have  had  in  thefe  experiments  will 
be  related  in  a  future  publication. 

Thirdly,  the  laCteals  in  the  cod  (and 
I  prefume  in  moft  other  fifh)  are  re¬ 
markable 
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markable  for  having  a  beautiful  net¬ 
work  of  veflels  between  the  mufcular 
and  villous  coat  of  the  inteftines  (c). 
This  net-work  may  be  filled  from  the 
ladteals  on  the  mefentery  with  the  leaft 
force  imaginable.  If  mercury  be  in¬ 
jected  into  this  net-work  at  one  part, 
it  fpreads  over  the  inteftine ;  the  com¬ 
munications  in  the  net-work  being 
very  numerous :  if  the  intefcine  be  in¬ 
verted,  and  the  mercury  fqueezed,  it 
is  ealily  driven  into  the  fmall  veflels 
of  the  villi  of  the  internal  coat*.  From 
thefe  veflels  the  mercury  can  be  forced 
into  the  cavity  of  the  inteftine;  but 
not  fo  eafily  as  to  make  it  clear,  whe- 

(c)  I  have  feen  this  net-work  in  the  tuxbot, 
plaice,  and  cod. 

*  If  inftead  of  mercury  a  thin  fize  beufed,  as  aa 
injection,  it  will  run  with  the  fame  facility  into 
the  la&eals  upon  the  villi,  as  it  would  do  into 
their  arteries  and  veins,  when  thrown  in  by  a  pipe 
fixed  in  thole  veflels. 
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ther  they  have,  or  have  not  a  valve 
at  their  beginning.  In  thefe  c ire  urn  - 
fiances  there  is  a  flrong  analogy  be¬ 
tween  fifli  and  the  turtle;  but  in  fifh 
it  is  more  evident  that  there  can  be  no 
deception  as  to  the  net-work  between 
the  mufcular  and  the  internal  coat ; 
for  in  them  it  is  made  up  of  cylindri¬ 
cal  veflels,  and  is  not  cellular  as  in  the 
turtle,  and  therefore  not  in  the  leaft 
like  an  extravafation  :  and  in  fifh  the 
veflels  on  the  internal  coat  are  larger 
than  in  the  turtle. 

Fourthly,  this  fyllem  agrees  with 
that  of  the  turtle,  in  having  a  very 
large  receptaculumy  and  in  having  the 
net-work  of  large  veflels  near  its  ter¬ 
mination  in  the  fanguiferous  fyftem ; 
and  likewife  in  having  the  veflel,  which 
goes  from  the  net-work  into  the  vein, 
fmall  in  proportion  to  the  fize  of  that 
net-work:  fo  that  the  lymph  muft  be 

lodged 
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lodged  fame  time  in  thofe  parts  before 
it  is  poured  into  the  mafs  of  blood. 
In  birds  I  alio  obferved  fomething  like 
th  is,  their  lymphatic  fyftem  being  en¬ 
larged,  or  varicofe  at  different  parts  ; 
but  thefe  enlargements  are  fmall  in 
proportion  to  thofe  abovementioned 
in  fifh  and  turtle. 

// 

As  to  the  manner  of  difcovering 
thofe  veffels  in  a  fifh,  one  might  natu¬ 
rally  fuppofe,  that  when  it  is  known 
where  the  receptaculum ,  or  any  of  the 
larger  parts  of  this  fyftem  lie,  it  could 
not  be  difficult  to  find  them  ;  but  the 
coats  of  thefe  veffels  are  fo  thin  and 
tranfparent,  that  it  is  by  no  means 
eafy.  The  readied  way  of  finding 
the  whole  fyftem  is,  to  look  for  one 
of  the  veffels  which  lie  clofe  to  the 
fkin;  as,  for  inftance,  that  which  runs 
up  exactly  on  the  middle  of  the  belly 
of  the  haddock,  cod,  and  other  fifh  of 

H  the 
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the  fame  fhape.  This  veffel  is  eafiSy 
feen  as  it  grows  pretty  large  at  its  up¬ 
per  part,  near  the  head ;  and  if  a  pipe 
be  introduced,  the  whole  fyftem  may 
be  filled  by  its  means* 

-  1 

It  is  partly  owing  to  the  eafe  with 
which  thofe  veffels  may  be  feen,  after 
difcovering  where  their  larger  branches 
lie,  that  I  have  not  added  a  figure  of 
this  fyftem  in  a  fifh.  Indeed  it  would 
be  almoft  impoffible  to  exprefs  all  its 
parts  in  one  figure,  from  the  nume¬ 
rous  and  intricate  communications  of 
thofe  veffels  near  their  termination  in 
the  common  veins.  But  I  formerly 
laid  before  the  Royal  Society  a  haddock 
with  its  lymphatics  and  blood-vef- 
fels  filled  with  coloured  injections,  to 
be  compared  with  the  defcription 
which  was  printed  in  the  Philofophi- 
cal  TranfaCtions,  Vol.  59*  And  thofe 
that  are  defirpus  of  profecuting  this 

fubjeCt 
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fubjedt  farther,  will,  I  flatter  myfelf, 
find  it  an  eafy  matter  to  fill  the  whole 
fyftem  by  attending  to  what  I  hare 
faid  above. 
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CHAP.  VIL 

On  the  Properties  of  the  Lymph  contain¬ 
ed  in  the  Lymphatic  Veffels ,  and  of 
that  which  lubricates  the  different  ca¬ 
vities  of  the  Body . 

AS  the  fluid  contained  in  the  lym¬ 
phatic  veflels  refembles  water  in 
the  circumftances  of  tranfparency  and 
want  of  colour,  thence  their  firffc  dif- 
coverers  denominated  thefe  veflels  duc¬ 
tus  aquof ,  and  feem  to  have  concluded 
that  the  lymph  was  nothing  but  water. 

This  opinion  feme  of  the  fucceeding 
phyfiologifts,  particularly  the  learned 
Boerhaave ,  rendered  more  probable,  by 

fuppofing 
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fuppoiing  that  there  were  three  feries 
of  arteries ;  the  fanguiferous,  the  feri- 
ferous,  and  the  lymphatic ;  and  that 
thofe  lymphatic  veflels  we  are  now 
defcribing  were  only  veins  correspond¬ 
ing  to  the  lymphatic  arteries,  to  reftore 
their  lymph  to  the  heart.  Thence  the 
lymph  feems  to  have  been  concluded 
the  thinneft  part  of  our  fluids;  in  which 
opinion  phyfiologifts  were  confirmed 
by  Leeuwenhoeck’s  theory,  that  the  glo¬ 
bules  of  lymph  were  fmaller  than 
thofe  of  the  ferum,  or  of  the  red  part 
of  the  blood. 

The  fluids  that  moiften  the  different 
cavities  of  the  body,  viz.  that  of  the 
peritoneum ,  pleura ,  pericardium ,  &c. 
being  fufpe&ed  to  be  formed  folely 
from  the  condensation  of  that  fleam 
which  appears  on  opening  an  animal 
juft  killed,  have  thence  been  alfo  confi- 
dered  as  mere  water  by  fome  anatomifts 

H  3  and 
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and  phyfiologifts,  who  were  confirmed 
in  this  opinion  by  obferving,  that  in 
dropfies,  where  a  great  quantity  of  fluid 
is  let  out  from  fuch  cavities,  it  is  com¬ 
monly  a  mere  water,  feldom  coagula¬ 
ting  either  when  expofed  to  the  air  or 
to  heat*. 

But  notwithftanding  the  plaufibility 
of  all  the  arguments  from  which  fuch 
concluflons  were  made,  with  refpedt 
to  thefe  fluids,  it  will  appear  in  the  ie- 
quel,  that  although  they  be  fo  tranfpa- 
rent  in  living  animals,  and  fo  watery 
in  dropfies,  yet  in  animals  in  health 
they  differ  fo  much  from  water,  that 
they  not  only  coagulate  when  expofed 
to  heat,  but  alfo  when  merely  expofed 
to  the  air;  in  which  circumftance  they 
agree  mofl  with  that  part  of  the  blood 

**  Agreeably  to  this  opinion,  thefe  dropfies  are 
laid  to  be  occasioned  by  an  increajed  Jecreiion,  or  an 
impeded  abforption9  which  fuppofes  that  the  flu¬ 
ids,  naturally  moiflening  thefe  cavities,  are  the 
fame  as  thofe  let  cut  from  them  in  dropflcal  cafes. 

called 


Of  the  Lymphatic  Syjiem .  103 

called  the  coagulable  lymph,  as  is  evi¬ 
dent  from  the  following  experiments*. 

EXPERIMENT  I. 

If  foon  after  killing  an  animal  in 
health,  the  abdomen ,  thorax ,  or  peri¬ 
cardium  be  opened  5  and  if  a  little  of 
the  fluid  that  moiftens  thefe  cavities  be 
collected,  which  (even  in  cafes  where 
the  quantity  is  very  fmall)  may  be  done 
by  gently  lcraping  the  furface  of  thefe 
cavities  with  a  wet  tea-fpoon,  and  if 
the  fluid  thus  collected  be  fuffered  to 
reft,  expofed  to  the  air,  it  will  jelly  as 
the  coagulable  lymph  of  the  blood 
does.  This  is  an  experiment  which  I 
have  made  on  a  confiderable  number 
of  animals,  viz.  on  bullocks,  dogs, 

*.  From  amongft  thofe  who  concluded  thefe  flu¬ 
ids  a  mere  water  fhoujd  be  excepted  M.  de  Haller, 
—See  his  El.  Phyf. — And  Profeflor  Monro  fays,  they 
coagulate  by  cold  and  reft.  Ob.  An.  and  Ph.  p.  68# 

H  4  geefe 
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geefe  and  rabbits,  and  the  refult  of  all 
the  experiments  was  the  fame. 

EXPERIMENT  II. 

If  immediately  after  killing  an  ani¬ 
mal  in  health,  a  lymphatic  veffel  be 
tied  up  properly,  and  then  cut  out  of 
the  body  and  opened,  fo  as  to  let  out 
the  lymph  into  a  cup  and  expofe  it  to 
the  air,  it  will  jelly  as  the  coagulable 
lymph  of  the  blood  does  in  the  fame 
eircuraftances  ?  this  experiment  I  have 
like  wife  made  feveral  times  on  dogs* 

afles  and  geefe. 

/ 

With  refpect  to  that  fluid  which 
maidens  the  cellular  fubftance,  or  cel¬ 
lular  membrane,  as  it  is  called,  I  can¬ 
not  fpeak  with  fo  much  precifion,  fince 
it  cannot  be  collected  in  animals  in 
health  ;  but  when  we  confider  how 
gr$at  a  probability  there  is  of  the  lym¬ 
phatic 
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phatic  veflels  ablorbing  that  fluid,  we 
may  fufpedt  that  it  is  flmilar  to  what 
moiftens  the  pericardium ,  thorax ,  ab¬ 
domen  y  See.  efpecially  as  I  have  re¬ 
peatedly  obferved,  that  the  lymph  re¬ 
turning  from  the  extremities  by  their 
lymphatic  veflels,  coagulates  when  ex- 
poled  to  the  air  equally  as  the  lymph 
nearer  the  center  of  the  body. 

Since  then,  thofe  fluids  in  healthy 
animals  coagulate  fpontaneoufly  on  be¬ 
ing  expofed  to  the  air,  may  we  not 
conclude  that  they  referable  the  coa- 
gulable  lymph  of  the  blood  at  lead: 
more  than  they  do  the  water,  or  even 
than  they  do  the  ferum ,  which  does 
not  jelly  on  being  expofed  to  the  air  ? 
And  is  it  not  an  argument  in  favour  of 
this  inference,  that  fuch  a  fluid  appears 
fitter  for  the  office  of  lubrication  than 
mere  water,  and  more  flmilar  to  the 
fynovia ,  which  of  all  fluids  is  the  bed; 
adapted  to  that  purpofe  ? 


But 
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✓ 

Bat  although  from  thefe  experiments 
I  am  convinced  that  the  lymph  in  thefe 
cavities  and  veffels  of  an  healthy  ani¬ 
mal  will  always  jelly  on  being  expofed 
to  the  air,  yet  I  have  likewife  obferved 
that  the  ftrength  of  that  jelly  is  differ¬ 
ent  in  different  animals.  In  geefe  thefe 
fluids  jelly  fooner  than  in  dogs;  and  in 
the  fame  animals  the  jelly  differs  in 
the  different  circumftances  of  health : 
in  mo  ft  of  the  dogs  which  I  examined 
the  contents  of  the  lymphatics  formed 
a  ftrong  jelly,  but  in  a  dog  which  I 
had  fed  eight  days  with  bread  and  wa¬ 
ter,  and  that  rather  fparingly,  the 
lymph  formed  a  very  weak  jelly  ;  and 
in  young  geefe,  thefe  fluids  are  later 
in  jellying  than  in  fuch  as  are  full 
grown*  I  have  obferved  the  fame  of 
the  fluid  contained  in  the  pericardium 
and  abdomen  of  other  animals,  which 
fluid,  when  in  a  fmail  quantity,  always 

formed 
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formed  a  ftrong  jelly,  but  when  more 
copious,  and  the  animal  more  feeble, 
the  jelly  was  thinner ;  and  in  dropficat 
cafes,  it  is  well  known  that  the  fluid 
let  out  of  thefe  cavities  is  not  obferved 
to  jelly  on  being  expofed  to  the  air, 
as  it  does  in  animals  in  health  ;  but  in 
fome  cafes  it  is  found  to  coagulate  by 
heat,  like  the  ferum  of  the  blood,  and 
in  others  it  only  becomes  a  little  tur¬ 
bid  when  boiled,  owing  to  the  coagu- 
lable  matter  being  in  very  fmall  pro¬ 
portion  to  the  water. 

Although  this  lymph  becomes  more 
watery  in  a  weak  ftate  of  the  animal, 
it  is  lefs  watery  and  more  coagulable 
in  fome  difeafes. 

But,  what  is  a  more  curious  fad:,  in 
thofe  cafes  where  1  have  compared  the 
fluid  contained  in  the  abdomen  and  pe¬ 
ricardium,  Vvith  that  contained  in  their 

lym- 
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lymphatic  veffels,  of  animals  in  differ¬ 
ent  ftates  of  health  ;  I  have  always 
found  them  agree  with  one  another  in 
the  degree  of  coherence  of  the  jelly 
which  they  formed.  Fors  when  the 
animal  was  in  perfect  health,  the  lymph 
from  the  cavity  of  the  pericardium , 
abdomen  and  pleura  formed  a  ftrong 
jelly,  and  that  in  the  lymphatics  of  the 
neck  and  extremities  was  equally  firm  : 
When  the  animal  was  reduced,  as  in 
the  dog  fed  eight  days  on  bread  and 
water,  or  ■  when  the  goofe  was  very 
young,  then  the  jelly,  formed  by  the 
fluid  collected  in  thefe  cavities,  was 
weak,  and  that  formed  by  the  lymph 
in  the  lymphatic  veffels  was  likewife 
weak  in  the  fame  proportion.  So  that 
although  thefe  fluids  vary  in  the  dif¬ 
ferent  circumftances  of  health,  yet  they 
always  agree  with  each  other. 

Thefe  fluids,  likewife,  as  we  have 
before  obferved,  befides  agreeing  with 

one 
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one  another,  approach  to  the  nature  of 
the  ccagulable  lymph  of  the  blood  in 
the  circumftance  of  coagulating  when 
expofed  to  the  air,  but  they  differ  from 
it  in  the  time  neceffary  for  that  coa¬ 
gulation.  In  dogs  that  were  feeming- 
iy  in  perfect  health,  whofe  blood,  and 
whofe  lymph  were  let  out  of  their  vef- 
fels  at  the  fame  time,  the  lymph  was 
found  to  be  much  later  in  coagulating 

u  -  r 

than  the  blood.  The  time  which  the 

*  - 

blood  requires  for  its  coagulation  is 
about  feven  minutes  after  expofition 
to  the  air,  but  the  lymph  let  out  from 
the  lymphatic  veflels  of  the  fame  ani¬ 
mals,  was  found  to  require  half  an  hour, 
or  more,  for  its  coagulation.  And  al¬ 
though  the  blood  coagulates  fooneft  in 
the  weak  animals,  yet  the  contents  of 
the  lymphatic  veffels,  or  the  fluids  in 
thefe  cavities  do  not,  but  feem  later  in 
jellying  in  proportion  as  the  animal  is 

reduced, 
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reduced,  or  as  they  become  more  wa* 
tery. 

Moreover,  the  coagulable  lymph  of 
the  blood  and  the  lymph  of  the  lym¬ 
phatic  veffels,  not  only  differ  from  one 
another  in  the  time  which  they  re* 
quire  for  their  coagulation  when  ex¬ 
pofed  to  the  air,  but  alfo  they  differ 
more  evidently  in  the  time  required 
for  their  coagulation  in  the  body  when 
merely  at  reft  without  being  expofed 
to  air.  As,  for  inftance,  in  a  dog  kil¬ 
led  whilft  in  health,  and  whofe  veins 
and  lymphatic  veffels  were  tied  up 
immediately  after  his  death,  the  blood 
in  the  veins  was  completely  jellied  in 
fix  hours,  but  the  lymph  in  the  lym¬ 
phatic  veffels  of  his  neck  was  perfect¬ 
ly  fluid  twenty  hours  after  his  death, 
and,  being  let  out  at  this  time,  jellied 

s 

jafter  being  for  fome  time  expofed  to 
the  air. 

There 
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There  is  another  change  of  the  lymph 
very  evident  befides  thofe  already  men¬ 
tioned,  for,  it  not  only  is  varied  from 
the  natural  ftate  to  the  more  watery, 
but  alfo  from  the  natural  to  the  more 
vifcid  or  coagulable;  inftances  of  which 
occur  in  thofe  inflammatory  crufts 
that  are  found,  in  fome  difeafes,  to  co¬ 
ver  the  different  parts  of  the  body. 
Thus,  the  outfide  of  the  heart,  and 
the  in  fide  of  th z  pericardium  are  fome- 
times  covered  with  a  cruft  as  tough  as 
the  fize  in  pleuritic  blood,  and  the  fur- 
face  underneath  has  marks  of  inflam¬ 
mation,  but  is  not  ulcerated.  Proba¬ 
bly,  therefore,  it  is  the  inflammation 
which  produces  that  change,  or  which 
makes  the  exhalant  arteries  fecrete  a 
lymph  with  fuch  an  encreafed  difpofi- 
tion  to  coagulate.  Add  to  this,  that 
the  change  which  inflammation  thus 
feems  to  produce  is  juft  the  oppofite 

to 
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to  that  produced  by  the  dropfy,  for  in 
the  dropfy  the  fluid  is  fecreted  with  an 
extraordinary  quantity  of  water  and 
too  little  coagulable  matter ;  but  in 
inflammations  the  fluid  is  fecreted  with 
a  greater  proportion  of  coagulable  mat¬ 
ter,  and  with  lefs  water 5  and  in  fome 

1 

inftances  it  feems  to  be  a  pure  coagu¬ 
lable  lymph,  either  unchanged  by  the 
exhalants,  and  then  coagulating  gra¬ 
dually  on  being  at  reft,  as  the  coagu¬ 
lable  lymph  is  found  to  do  in  the  veins 
that  are  tied^i  or  elfe  the  exhalant  vef- 
fels  have  the  power  of  changing  its 
properties,  fo  as  to  make  it  coagulate 
in  an  inftant  after  being  fecreted.  And 
this  fuppofition  of  the  exhalants  having 
a  power  of  changing  the  properties  of 
the  lymph,  is  rendered  probable  from 
the  following  confideration,  viz,  that 
it  is  fometimes  found  coagulated  in  the 
inner  furface  of  the  heart,  forming  a 

*  See  Exp.  Inquiries,  Part  ift.  Pag.  23. 

cruft 
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cruft,  fimilar  to  what  we  fo  often 
fee  on  the  outfide.  Now  as  there  is 
a  conftant  current  of  blood  through 
the  heart,  unlefs  the  lymph  forming 
that  cruft  had  coagulated  inftantly  on 
being  fecreted,  it  muft  have  been  wafli- 
ed  off  by  the  blood.  One  of  the  clear¬ 
ed:  inftances  of  this  was  obferved  by 
Sir  John  Pringle,  who  has  given  me 
leave  to  tranfcribe.  from  his  notes  the 
following  circumftances  of  the  cafe. 

“  Mr.  J - ,  who  had  for  fome 

time  been  fubjedl  to  palpitations  of 
the  heart,  and  who  (perhaps  from 
another  caufe)  happened  to  die  apo¬ 
plectic,  was  carefully  opened  after  death, 
and  two  ounces  of  water  were  found 
in  the  ventricles  of  the  brain.—* 

“  The  heart  was  large,  and  adhered 
in  fome  places  to  the  pericardium 
in  fuch  a  manner  as  parts  adhere 

I  from 
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from  recent  inflammation,  that  is  by 
an  exudation  of  coagulable  lymph.  In 
the  pericardium  was  found  a  fmal! 
quantity  of  bloody  ferum ,  of  a  dark 
fcrownifh  cart*  There  were  marks  of 
inflammation  on  the  fur  face  of  the 
heart*  and  fome  part  of  the  coronary 
artery  was  effified.  In  the  right  ven¬ 
tricle,  and  in  the  pulmonary  artery  was  a 
large  concretion  of  the  kind  errone- 
oufly  fuppofed  a  polypus ,  the  upper 
part  being  white  and  fizy,  whilft  the 
lower  had  only  the  appearance  of  a 
dark  coloured  congealed  blood  :  It  was 
obvious  that  this  concretion  was  form¬ 
ed  after  death.  On  the  external  fur- 
face  of  the  left  ventricle,  near  the  fep- 
tumf  was  a  tumor,  which,  on  being 
cut  into,  was  found  to  contain  above 
half  a  fpoonful  of  a  dark,  reddilh  co¬ 
loured  matter  of  the  confidence  of 
pus9  nor  was  there  any  doubt  of  its 

being 
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being  produced  by  luppuration.  This 
abcefs  would  have  broken  into  the  left 
ventricle  had  not  the  opening  through 
the  feptum  been  covered  and  fhut  up, 
on  the  fide  next  that  ventricle,  by  a 
cruft,  or  polypust  of  the  fhape,  and 
about  the  fize  of  half  a  large  pigeon’s 
egg,  divided  long-ways,  fo  that  the 
flat  fide  lay  towards  the  mouth  of  the 
abcefs,  whilft  the  convex  fide  was  turn¬ 
ed  towards  the  ventricle  and  occupied 
a  fpace  in  it.  This,  adds  Sir  John 
Pringle,  was  a  true  polypus ;  it  cut 
tough  or  like  the  coagulated  blood  of 
aneuryfms  of  old  ftanding,  nor  was 
there  any  doubt,  from  its  appearance, 
of  its  having  exifted  there  for  a  confi- 

1 

derable  time.” 

Now  this  cruft  or  polypus ,  lying 
over  an  inflamed  furface,  had  proba¬ 
bly  been  formed  by  a  fecretion  of 
the  lymph  from  the  inflamed  veflels ; 

I  a  and 
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and  being  formed  in  the  cavity  of  the 
heart  where  there  was  a  conftant  cur¬ 
rent  of  blood,  the  lymph  of  which  it 
was  compofed,  mart,  I  think*  have  coa¬ 
gulated  inflantly  on  being  fecreted  from 
the  veffels,  otherwife  it  would  have 
been  wafihed  off  with  the  current  $  and 
as  the  coagulable  lymph  is  not  na¬ 
turally  difpofed  to  coagulate  fo  inftan- 
taneoufly,  it  is  probable  that  the  dif- 
eafed  veffels  here  poffeffed  the  power 
of  producing  that  change  •  and  there¬ 
fore,  that  as  in  dropfical  habits,  where 
the  veffels  a 61  weakly,  the  fluids  exhaled 
are  of  a  watery  tenuity  ;  fo  in  inflam¬ 
matory  cafes,  where  the  veffels  adt 
ffrongly,  thofe  fecreted  fluids,  in  con- 
fequence  of  that  ftrong  adlion,  acquire 
a  more  vifcid  and  a  more  coagulable 
nature. 

And  moreover,  as  it  appears  that  the 
properties  of  the  lymph  exhaled  upon 
•  .  fur- 
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furfaces,  and  into  cavities,  differ  fo 
widely  in  different  circurnffances,  and 
as  we  find  that  pus  is  often  met  with  in 
fuch  cavities,  without  ulceration,  is  it 
not  probable  that  pus  itfelf  is  merely 
that  lymph  changed  in  its  properties 
by  pafiing  through  inflamed  veffels. 
The  cavities  of  the  pleura,  pericardium, 
&c.  are  fometimes  obferved  to  contain 
confiderable  quantities  of  pus  without 
the  leaf!  mark  of  ulceration.  Inftances 
of  which  I  have  feen.  In  one  patient 
I  found  three  pints  of  pure  pus  in  the 
pericardium ,  without  any  ulcer  either 
on  that  membrane,  or  on  the  heart.  In 
another,  the  cavity  of  the  pleura  of 
the  right  fide  was  diflended  with  a  pus 
that  fmelt  more  like  whey,  than  a  pu-~ 
trid  fluid,  and  the  lungs  were  com- 
preffed  into  a  very  fmall  compafs ;  but 
there  was  no  appearance  of  ulcer  or 
erofion,  either  on  thefe  organs  or  on 
the  pleura ,  but  only  under  the  pus  was 

I  3  a  thin 
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a  thin  cruft  of  coagulable  lymph.  In 
fuch  cafes  it  is  manifeft:  the  pus  muft 
have  been  formed  from  the  fluids  5 
and  as  the  exhalant  veffels  at  one  time 
appear  to  fecrete  a  mere  water ;  at 
another  a  coagulable  lymph  ;  and  in  a 
third  (when  a  little  inflamed)  they  fe¬ 
crete  that  lymph  fo  vifcid,  and  change 
its  properties  fo  much  as  to  make  it 
coagulate  inftantly  on  being  fecreted ; 
fo  in  like  manner  they  may  fome times, 
when  more  inflamed,  have  the  power 
of  converting  the  lymph  into  pus  2 
and,  according  to  the  kind  and  de~ 
gree  of  the  inflammation,  the  pus  may 
vary  from  the  bland,  vifcid,  and  inodo¬ 
rous  nature,  to  that  of  the  moft  thin 
and  foetid  fanies  found  in  phagedenic 
and  cancerous  ulcers.  And,  if  pus  in 
thefe  cafes  is  produced  merely  by  a 
fecretion,  fo  like  wife,  it  would  feem 
probable^  that  even  in  abcefles,  where 
there  is  a  lofs  of  fubftance,  it  is  not 

the 
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the  melting  down  of  the  folids  that 
gives  rife  to  the  pus>  but  the  pus  be¬ 
ing  fecreted  into  the  cellular  membrane 
from  its  preffure,  and  from  other  caufes, 
deadens  the  folids  and  then  diffolves 
them,  which  is  confirmed  by  obfery- 
ing,  that  even  a  piece  of  frefh  meat,  if 
put  into  an  ulcer  and  covered  up,  is 
foon  deftroyed  or  melted  down  by  the 
puSy  which  is  thereby  rendered  more  foe¬ 
tid,  And  this  opinion,  that  pus  is  made 
bya  fecretion,  is  ftrengthenedby  obferv*- 
ing  that  in  its  pure  ftate  it  is  full  of 
globules ;  in  which  circumftance  it 
agrees  with  milk,  which  is  produced 
by  a  fecretion,  and  not  by  a  fermen* 
iion*. 

Upon  the  whole  then  it  appears^ 
that  the  lymph  contained  in  the  lym¬ 
phatic  vefiels,  and  the  fluids  which 
moiften  the  different  cavities  of  the  bor 

*  See  Profeflor  Morgan’s  ingenious  DifTertatiaa* 
de  Puopoefi, 
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dy,  as  the  pleura ,  peritoneum ,  &c, 
in  lie  ad  of  being  a  mere  water, 
in  healthy  animals,  are  coagulable 
fluids,  approaching  to  the  nature  of 
the  coagulable  lymph  of  the  blood,  of 
which  probably  they  are  a  fpecies,  or 
are  compofed  of  a  mixture  of  that 

lymph  with  water,  that  the  propor- 

■ 

tions  of  that  mixture  vary  from  the 
dropfical  habit,  where  the  coagulable 
lymph  is  in  a  fmall,  and  the  water  in 
a  great  proportion,  up  to  the  rheuma¬ 
tic  or  inflammatory  habit,  where  the 
lymph  abounds,  and  the  water  is  in  lefs 
proportion;  and  that  in  fome  cafes, 
the  lymph,  in  palling  through  inflamed 
veflels,  is  even  converted  into  pus . 


e  h  a  i\ 
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CHAP.  VIII. 

.  *  .  i 

Of  the  Manner  in  which  the  Lymph  is 
fecreted  into  the  cavities,  for  their  lu~ 
brie  at  ion* 

■j  _  ..  r  v 

a  J  •»*  -  •  "  '  *  *  *  V*- 

HAVING  in  the  preceding  chapi¬ 
ter  fpoken  of  the  properties  of 
the  lymph  moiftening  the  different  ca¬ 
vities  of  the  body,  I  fhall  in  this  con- 
fider  the  manner  in  which  that  lymph 
is  formed,  or  fecreted  from  the  mafs 
of  blood.  e  '.vo 

.  .  I  '  -  ■  r 

The  mod  generally  received  opinions 
concerning  this  fecretion  have  been, 
that  it  Was  performed  either  by  fmall 
exhalant  arteries,  or  elfe  by  pores  on 

the 
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the  fides  of  the  velfels,  which  pores 
were  believed  to  be  organized. 

Bat  thefe  opinions  have  been  con- 
troverted  by  a  celebrated  anatomift*, 
who  has  endeavoured  to  prove  that  this 
fecretion  was  not  performed  by  exha** 
lant  arteries,  or  an  effeft  of  what  is 
properly  called  organization,  but  mere¬ 
ly  by  the  thinner  or  more  watery  parts 
of  the  blood,  filtrating  or  tranfuding 
through  the  inorganized  interftices  be¬ 
tween  the  fibres  of  our  veflels  and 
membranes ;  fo  that,  according  to  this 
idea,  the  fibres  of  our  veffels  were 
clofe  enough  to  retain  the  feru?n>  or 
the  red  globules,  but  not  clofe  enough 
to  prevent  the  water  oozing  out  as 
through  a  fieve,  and  the  arguments 
with  which  this  dodtrine  is  fupported, 
#re  as  follow : 

ft: 


£  pr.  Hunter. 
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Firft,  The  ready  tranfudation  of  wa¬ 
tery  and  other  injections  after  death. 

Secondly,  The  tranfudation  of  blood 
after  death,  but  not  during  life  ;  for 
during  life  he  fuppofes  the  blood  to 
be  thickened  by  the  coagtilable  lymph, 
but  when  that  lymph  is  jellied,  he  con¬ 
cludes  the  blood  is  thereby  made  thin¬ 
ner,  and  therefore  more  capable  of 
cozing  through  the  inorganized  inter- 
dices,  by  which  it  could  not  pafs  be¬ 
fore. 

*  '  4  2*. 

t  ’  •* 

Thirdly,  The  tranfudation  of  bile, 
which  he  thinks  takes  place  in  the 
living  body,  becaufe  on  opening  a  dead 
one  we  fee  all  the  neighbourhood  of 
the  gall-bladder  tinged  with  this  fluids 

Such  are  the  arguments  brought  in 
favour  of  tranfudation ;  but  on  a  care- 

*  See  Dr«  Hunter’s  Medical  Commentaries, 
Part  1  ft.  P*  4Q« 

fui 
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ful  examination,  they  are  not  fo  fa- 
tisfadtory  as  thofe  which  may  be  pro¬ 
duced  in  defence  of  the  opinion  that 
thefe  fecretions  are  by  organized  paf- 
fages,  as  I  think  will  appear  from  the 
following  obfervations. 

Firft,  Although  fluids  do  tranfude 
on  being  injedfed  into  the  veflels  of  the 
dead  body,  yet  we  mud  not  thence 
conclude  that  a  fimilar  effedt  would 
certainly  take  place  in  the  living,  for 
it  is  probable,  that  our  fibres  and 
(<  veflels  have  a  degree  of  tenfion  w'hich 
“  they  may  lofe  with  life*”  Befides, 
if  tranfudation  took  place  in  the  liv¬ 
ing  body,  it  would  feem  to  defeat  the 
principal  purpofe  for  which  the  blood- 
veflels  were  made,  that  is,  the  con¬ 
taining  and  conveying  the  fluids ;  and 
upon  drinking  a  greater  quantity  than 
ordinary  of  watery  liquors,  inftead  of 
the  liquors  being  carried  to  the  kid¬ 
neys 
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neys  or  other  emundtories,  and  thereby 
thrown  out  of  the  body  as  a  redun¬ 
dancy,  they  would  efcape  into  the  cel¬ 
lular  membrane  and  occafion  an  anaf 
area .  That  this  would  be  the  cafe 
will  appear  the  more  probable,  when 
it  is  confidered  how  fmall  the  fibres 
of  our  blood-veffels  mu  ft  be,  and  there¬ 
fore  what  millions  of  pores  (did  they 
exift)  the  water  would  be  expofed  to 
from  its  entrance  into  the  ftomach,  and 

its  paflage  through  the  ladleals,  the 
thoracic  dudl,  the  veins,  the  heart,  the 
lungs  and  the  arteries,  before  it  reached 
the  kidneys.  So  that  were  we  in 
imagination  to  follow  a  drop  of  thefe 
liquors,  according  to  the  idea  of  tran- 
fudation,  we  ftiould  find  it,  firft  leaking 
through  the  ftomach  or  through  a 
ladteal,  then  being  abforbed,  then  es¬ 
caping  a  fecond  time,  and  being  again 
abforbed,  &c.  an  idea  by  no  means 
confident  with  what  we  know  of  the 

works 
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works  of  nature,  who,  as  a  learned  and 
ingenious  author  fays  of  her,  Operam 
**  fuam  non  ludit,  neque  quod  adlum  eft 
4C  agit  denuo It  is  more  probable 
therefore,  that  as  the  blood-veftels  are 
made  to  contain  and  convey  the  fluids* 
nature  has  taken  care  to  conftrudt  them 
properly  to  prevent  this  purpofe  being; 
defeated. 

Secondly,  To  fuppofe  that  the  fluids 
which  moiften  the  different  cavities  of 
the  body,  as  the  pericardium ,  pleura , 
peritoneum ,  tunica  vaginalis,  &c.  get 
into  thefe  cavities  merely  by  tranfuda- 
tion,  is  to  fuppofe,  not  only  that  the 
fmall  veil  els  in  contact  with  thefe  mem¬ 
branes  have  inorganized  pores,  but 
alfo  that  thefe  membranes  themfelves 
have  the  fame  juft  oppofite  to  thofe  of 
the  veflels.  Now  if  we  admit  inorga¬ 
nized  pores  at  one  part  of  thofe  mem¬ 
branes,  we  muft  admit  them  in  all  parts. 


#  Dr.  GlifTon, 


and 


Of  the  Lymphatic  Syftein,  i  ij 

and  in  the  fame  degree :  But  as 
the  blood- veffels  are  circular,  and 
touch  thofe  membranes  only  by  a 
fmall  part  of  the  circle,  the  parts 
touched  by  the  veffels  muft  be 
fmaller  than  the  interftices  between 
the  veffels,  and  the  lymph  muft  have 
fewer  chances  in  favour  of  its  leaking 
from  the  veffels  into  the  cavities,  than 
of  its  oozing  again  from  thefe  ca¬ 
vities  into  the  interftices  between  the 
veffels  or  into  the  cellular  membrane  % 
fo  that,  if  thefe  membranes  ad¬ 
mitted  of  tranfudation,  there  would  be 
no  fuch  thing  as  a  partial  dropfy,  for 
the  water  would  run  out  at  one  part  of 
the  pleura ,  pericardium  9  peritoneum ,  &c, 
2  s  faft  as  it  ran  in  by  the  other,  and  an 
anafarca  would  always  accompany  an 
af cites ;  which  not  being  a  fadt  leads  us 
to  believe,  that  thofe  membranes  do  not 
admit  of  tranfudation  in  living  bodies, 
and  that  the  fluids  get  into  them  not 
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by  inorganical,  but  by  organized  paf- 
fages* 

Thirdly,  To  prove  more  fatisfado- 
rily  that  thefe  fluids  are  not  filtrated 
from  the  blood  merely  by  inorganical 
tranfudation,  let  us  recoiled:  the  ex* 
periments  related  in  the  laft  chapter 
concerning  the  properties  of  thofe  flu¬ 
ids,  which  we  found  varied  in  differ¬ 
ent  circumftances  of  health.  For, 
in  inflammatory  affedions  of  the  parts 
from  which  they  were  fecreted,  they 
affirmed  the  appearance  of  the  coagula- 
ble  lymph  of  the  blood,  and  formed  a 
tough  jelly;  in  animals  in  health  they 
formed  a  jelly  of  a  weaker  nature  ;  and 
in  dropfical  cafes  they  were  almoft  a 
mere  water,  without  the  property  of 
coagulation.  Now  if  thefe  fluids  be 
fo  variable  in  their  properties,  it  is 
manifeft  that  the  paffages  fecreting 
then*,  cannot  be  always  unalterably  the 

fames 
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fame,  or  inorganized;  fince  at  one  time 
we  find  them  fecreting  one  fluid,  and 
at  another  time  fecreting  another ;  es¬ 
pecially  as  we  fometimes  find  them  fe¬ 
creting  a  fluid  very  different  from  the 
blood,  viz.  pus .  Which  pus  being  found 
in  cavities  without  any  ulcer  or  ero- 
lion,  we  muft  conclude  it  formed  by 
Something  more  than  a  mere  filtration  ; 
for  we  cannot  fuppofe  there  ihould  be 
filtrated  from  the  blood  a  fluid  that 
was  not  in  it.  And  if  pus,  which  paffes 
from  the  fame  pores,  can  only  be  ac¬ 
counted  for  by  fuppofing  thefe  pores  to 
be  organical,  in  like  manner  is  it  not 
probable,  that  the  fecretion  of  the  na¬ 
tural  lymph  is  not  a  {training  through 
.  , «  %  . 

inorganical,  but  through  organized  paf- 
fages  ?  :  L  - 

Lafily.  It  has  been  brought  as  an 
argument  in  favour  of  tranfudation  in 
the  living  body,  that  blood  tranfudes 
'  ;  *’  K  after 
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after  death,  and  this  has  been  explain¬ 
ed  on  the  fuppofition  that  the  blood 
was  thicker  before  the  coagulation  of 
the  lymph.  Which  fuppofition  appears 
ill-founded,  when  we  fpeak  of  the  liv¬ 
ing  body  ;  for  in  former  experiments* 
we  have  obferved  that  this  lymph, 
frequently  at  leaft,  rather  thins  than 
thickens  the  blood.  If  therefore  the 
blood  tranfudes  in  the  dead  and  not  in 
the  living  body,  we  fhould  rather  at¬ 
tribute  it  to  a  change  in  the  veffels 
than  in  the  blood,  as  is  probable  from 
a  careful  examination  of  that  very  fadt 
which  has  been  brought  as  the  prin¬ 
cipal  argument  in  favour  of  tranfuda- 
tion,  viz.  the  parts  adjacent  to  the  gall¬ 
bladder  being  tinged  with  bile ;  for 
any  one  who  will  take  the  trouble  of 
Handing  by  a  butcher,  whilft  he  kills 
a  iheep,  will  find,  contrary  to  that 
gentleman's  conclufion,  that  upon 

*  See  Exp,  Inquiries,  Part  jfh 

opening 
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Opening  the  animal  immediately  there 
is  no  appearance  of  the  gall  having 
tranfuded,  for  none  of  the  parts  fur¬ 
rounding  the  gall-bladder  are  tinged. 
But  let  the  animal  continue  a  day  or 
two  unopened,  and  then  the  gall  will 

.  7  •  .  -  .  f 

be  found  to  have  tranfuded,  and  to  have 
tinged  the  neighbouring  parts;  as  is  the 
cafe  in  the  human  body  by  the  time 
that  we  infpedt  it. 

Since  then  the  gall  bladder  fo  rea¬ 
dily  allows  of  tranfudation  after  death, 
and  not  during  life,  is  it  not  probable 
that  there  is  in  our  membranes  and  our 
blood-veffels  a  degree  of  tenfion,  or  a 
power  of  preventing  the  fluids  oozing 
out  of  them,  which  power  is  loft  with 
life  ? 

Upon  the  whole  then  it  appears,  that 
the  interfticial  lymph,  or  the  fluid 
which  moiftcns  the  different  cavities 

K  z  of 
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of  the  body*  being  different  from  mere 
water,  cannot  be  produced  fimply  by 
tranfudation  through  inorganical  in¬ 
terfaces  ;  but  that  there  are  fmall  ex- 
halant  arteries,  or  organized  paffages, 
which  not  only  tranfmit  it  from  the 
blood,  but  change  its  properties,  and 
adapt  it  to  the  office  of  lubrication, 
and  likewife  make  it  affume  very  dif¬ 
ferent  appearances  in  different  circum- 
ftances  of  health. 


e  h  a  p. 
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CHAP.  IX 


An  Examination  of  the  Opinion,  whether 
the  common  Veins  do  the  Ojfce  of  Ah- 
forption . 

>  * 

S  there  is  a  fecretion  upon  the 


MjL.  different  furfaces,  and  into  the 
different  cavities  of  the  body  for  the 
purpofes  of  the  conftitution,  fo  there 
is  likewife  an  inhalation  or  an  abforp- 
tion.  For  example;  If  food  be  taken 
into  the  ftomach  and  inteftines,  it  is 
there  aigefted,  and  being  converted 
into  chyle,  it  is  in  that  form  taken  in¬ 
to  the  blood-veffels.  If  garlick  be  ap¬ 
plied  to  the  fkin  it  gets  into  the  body, 
and  is  fmelt  in  the  breath  with  as  much 


certainty 
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certainty  as  when  taken  into  the  fto~ 
mach9  where  its  juices  are  abforbed  by 
the  ladteals.  So,  likewife,  terebinthi- 
nate  medicines  applied  to  the  Ikin  are 

i 

foot)  fmelt  in  the  urine  ;  and  cantha- 
rides  in  a  blifter  affedl  the  urinary  paf- 
fages. 

In  the  fame  manner  fluids  are  taken 
from  different  cavities  of  the  body  into  the 
vafcular  fyftem.  Thus  the  water  of 
an  ajcites  and  an  anafarca  are  occafion- 
ally  taken  up  and  carried  by  the  blood- 
veffels  to  the  inteftines  and  kidnies, 
and  evacuated  by  ftocl  or  by  urine. 
And  the  pus  of  an  abfcefs  is  fome times 
abforbed,  and  carried  to  diftant  parts 
of  the  body  and  there  depoffted,  or  is 
evacuated  by  the  inteftines  or  urinary 
pafiages.  So  alfo  fluids  injedled  into 
c  avities,  as  that  of  the  cheft  or  the 
belly  of  living  animals  loon  find  their 
way  into  the  blood-veflels,  Thefe 

ef 

circum  fiances 
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circumffances  are  admitted  by  anatomifls 
amongft  the  unqueftionable  fadb  of 
phyfiology. 

Nor  do  anatomifls  differ  in  their  opi¬ 
nions  about  the  mode  in  which  thefe 
fluids  are  taken  uo,  for  it  is  univer- 
fally  allowed  to  be  by  abforption,  or 
that  there  are  fmall  orifices  adapted 
to  imbibe  them  ;  the  only  queftion  is, 
what  the  veffels  are  to  which  thefe 
orifices  belong,  whether,  to  the  lym¬ 
phatic  fyflem,  or  to  the  common  veins. 

That  the  common  veins  did  the  of¬ 
fice  of  abforbing  both  the  chyle  and 
tffe  lymph,  was  the  opinion  of  ana- 
tomifts  before  Afeliius  difcovered  the 
ladteals ;  but  after  his  time  few  doubts 
were  entertained  of  the  ladteals  abforb¬ 
ing,  at  leaft,  a  part  of  that  fluid.  But 
moff  anatomifls  have  been  fo  tenacious 
of  the  old  opinion  as  ftill  to  believe, 
that  the  veins  partly  performed  that 

K  4  office. 
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office,  or  abforbed  feme  of  the  chyle 
and  carried  it  to  the  liver. 

As  to  the  abforption  of  the  lymph; 
they  have  been  ftill  more  pofttive  of 
its  being  performed  by  the  common 
veins ;  nay  even  after  the  difcovery  of 
the  lymphatic  veffels  it  occurred  but 
to  few,  that  thefe  veffels  contributed 
in  the  leaft  to  this  abforption.  And 
no  wonder,  fince,  befides  the  refpedt 
for  the  contrary  opinion,  becaufe  it 
was  tranfrnitted  from  antiquity,  ana¬ 
tom  iffs  thought  themfelves  poffeffed  of 
many  ftrong  arguments  in  favour  of 
the  common  veins  performing  abforp- 
tion ;  and,  as  thefe  arguments  ftill  con¬ 
tinue  to  have  weight  with  fome  mo¬ 
dern  phyftologifts,  we  (hall  make  a 
particular  examination  of  them  in  this 
chapter. 

1  ' 

Firft.  That  the  common  veins  ariie 
from  cavities,  efpecially  in  the  intef- 

tines, 
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tines,  and  do  the  office  of  ahforption, 
is  thought  probable  from  injections 
into  thefe  veins  in  dead  bodies  having 
fometimes  palled  into  thofe  cavities, 
even  in  cafes  where  but  little  force 
was  ufed.  This  is  a  circumftance 
which  has  occurred  in  the  experiments 
of  the  molt  eminent  anatcmifts,  both 
of  the  paid  and  of  the  prefen t  age,  fo 
that  there  is  no  faCt  in  anatomy  in 
favour  of  which  more  refpeCtable  au¬ 
thorities  might  be  produced.  And  yet 
whoever  has  made  numerous  experi¬ 
ments  with  injections,  muftbe  convinced 
how  eafy  it  is  to  be  deceived  by  them 
in  this  matter.  For  the  veins  in  dead 
bodies  being  eafily  ruptured,  whenever* 
we  fee  injections  get  from  them  into 
cavities,  we  have  reafon  to  doubt  whe¬ 
ther  thefe  injections  had  paffed  by  na¬ 
tural  paffages  or  by  laceration  of  the 
fmall  veffels  ;  and  whoever  will  exa¬ 
mine  the  authorities  that  have  been 

quoted 


13S  Of  the  Lymphatic  Sy/iem, 

quoted  in  defence  of  this  fadt,  will  find 
that  an  equal  degree  of  credit  hasbeen  given 
to  experiments  made  with  fuch  coarfe 
materials  as  no  experienced  injedler 
will  now  believe  could  pafs  through 
fuch  fm all  orifices  .*■,  as  to  thofe  in¬ 
jections  which  from  their  fubtiUy 
leave  the  point  more  doubtful.  Be™ 
iides,  as  we  found  in  the  former  chap¬ 
ter,  fuch  changes  are  produced  upon 
animal  bodies  by  death,  that  mem¬ 
branes,  which  during  life  had  been  fo 
tenfe  as  to,  prevent  tranfudation,  after 
death  were  fo  much  altered,  that  in 
the  gall-bladder,  for  example,  they 

allowed  the  vifcid  bile  to  pafs. 

\ 

*  For  example,  Dr.  Hales’s  injection  of  tallow, 
lefm  and  turpentine  varnlfh;  which  being  injedted, 
a  part  of  the  vermi  lion  got  into  the  bowels,  al¬ 
though  no  greater  force  wjs  ufed  than  that  with 
which  the  blood  circulates  in  the  living  body:  but 
then  it  is  probable  that  the  veflels  are  weaker  in 
the  dead  than  in  the  Jiving  animal » 


\ 


to 
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Does  it  not  therefore  become  doubtful, 
when  aa  anatomift  injects  a  cavity  from 
a  vein,  whether  (although  he  caufe  no 
rupture)  he  may  not  feparate  the  fibres 
already  relaxed  by  death,  in  fuch  a  man¬ 
ner  as  to  imitate  this  tranfudation  ?  And 
if  one  anatomift  has  been  milled  when 
he  concluded  tranfudation  took  place 
in  the  living  body,  becaufe  he  found 
it  in  the  dead  body,  fo  may  they  like- 
wife,  who  have  concluded  veins  arofe 
from  cavities  in  the  living  becaufe  they 
had  been  able  to  pufh  injections  into 
fuch  cavities  in  the  dead  body.  It 
muft,  therefore,  I  think,  be  allowed 
that  fuch  experiments  are  at  the  beft 
equivocal. 

Another  argument  ufed  in  favour  of 
veins  ariiing  from  cavities,  particular¬ 
ly  from  the  inteftines,  is  that  feme 
anatomifts  have  affirmed  that  they  have 
feen  white  chyle  in  the  blood  taken 

from 
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from  the  mefenteric  veins.  But  this 
argument  will  appear  very  inconclufive, 
when  the  reader  recolledts,  that  the  fe~ 
rum  of  the  blood  let  out  from  the  veins 
of  the  arm  is  fometimes  white,  which 
m u ft  arife  from  fome  other  caufe  than 
thefe  veins  abforbing  chyle,*  And* 
therefore,  if  that  appearance  in  the 
brachial  veins,  can  be  otherwife  ac¬ 
counted  for,  than  by  abforption,  we  are 
left  in  doubt  whether  in  thofe  inilances, 
where  an  atom  ills  obferved  fuch  a  fluid 
in  the  veins  of  the  mefentery,  it  had 
been  owing,  not  to  thofe  veins  abforb¬ 
ing  it,  but  to  their  receiving  it  from 
the  arteries.  All  the  ferum  of  the 
body  being  now  and  then  as  white  as 
milk*.  .4  -  ' 

A  third  argument  produced  in  fup«* 
port  of  abforption  by  the  common 

*  Inflances  of  which  may  be  feen  in  the  firfl 
Fart  qf  thefe  Exp*  Inquiries, 


veins, 
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Veins  is  taken  from  the  ftrudture  of 
the  penis ,  whofe  veins  arife  from  its 
cells  ;  which  cells,  however,  are  now 
allowed  to  be  particular  organizations, 
and  very  different  from  thofe  of  the 
cellular  membrane,  and  the  blood  is 

1  -  * 

believed  not  to  be  abforbed,  but 
to  be  impelled  from  tbefe  cells  into 
thofe  veins;  and  the  argument  is  now 
given  up  even  by  fame  of  thofe  who 
were  once  the  moil  ftrenuous  in  its 
favour* — It  need  not  therefore  be  here 
dwelt  upon. 

Ligatures,  or  compreflion  on  the 
large  veins,  have  been  confidered  as 
furnishing  a  fourth  argument  in  favour 
of  thefe  veins  ariiing  from  cavities, 
and  doing  the  office  of  abforption. 
Thus  the  Swelling  of  the  legs  in  preg-* 
nant  women,  and  in  cafes  where  tu- 

*  See  Profeflbr  Monro’s  State  of  Fails. 
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/"■’>  if 

mors  have  been  feen  near  the  veins* 
has  been  explained  from  the  uterus 
in  the  one  cafe*  and  the  tumors  in  the 
other,  occafioning  fuch  compreffion,  as 
to  prevent  the  return  of  the  venous 
blood.  But  there  are  two  circum- 
ftances  which  make  this  argument  far 
from  being  fatisfadlory.  —  Firft,  the 
lymphatic  veffels  run  near  fuch  veins, 
and  it  is  doubtful  whether  the  lymph 
may  not  be  retained  in  the  limbs  more 
by  the  compreffion  of  thefe  veffels, 
than  by  that  of  the  veins.  Secondly, 
The  compreffion  of  a  vein,  may,  by 
flopping  the  return  of  the  blood,  not 
only  diftend  the  fmall  veins,  but  the 

fmall  arteries,  and  the  exhalants  may 

>  - 

be  fo  dilated,  or  fo  ftimulated,  as  to  fe- 
Crete  more  fluid  than  they  did  naturallye 
In  this  way,  perhaps,  the  ligature 
which  Dr.  Lower  made  on  the  cava  in¬ 
ferior  of  a  dog  occafloned  the  afcites 
’  *  * 

*  Dq  corde,  cap.  2,  p.  122. 
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An  experiment  which  I  have  repeated, 
but  my  fubjeft  did  notlive  fb  long  as  his, 
for  mine  died  in  half  an  hour,  and  had 
only  a  very  little  water  in  the  abdomen . 

Lower  has  related  another  experiment 
which  has  frequently  been  quoted  by 
writers  on  the  dropfy ;  that  is,  where 
he  tied  the  jugular  veins  of  a  dog,  and 
the  dog’s,  head  became  dr  op  (leal.  Now 
were  this  an  experiment  which  always 
fucceeded  it  would  be  more  decifive, 
for  when  the  whole  cava  was  tied,  no 

a-  **  •*  r- 

part  of  the  blood  being  able  to  return, 
all  the  velTels  below,  not  only  the  fmall 
veins,  but  the  fmall  arteries,  mu  ft  have 
beenextremelvdiftended.  Whereas  in  this 
experiment  no  fuch  thing  would  take 
place,  becaufe  the  jugular  veins  fo  fre¬ 
quently  communicate  with  Gther  veiiels, 
that  there  would  fl  ill  bea  regrefs  allowed 
to  the  blood:  If  the  neck  therefore  became 
oedemitous,  it  would  appear  more  like- 

iy 
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ly  to  have  been  occaiioned  by  the  li¬ 
gature  on  the  veins.  But  what 

ihsws  that  there  mu  ft  have  been 
fome  fallacy  in  Lower  s  experiment, 
is,  that  thefe  veins  have  fince  been 
frequently  tied  without  an  oedema  be¬ 
ing  produced,  or  any  figns  of  extra- 

vafated  lymph.  Thus,  in  not  one  of 
the  experiments  which  1  made  on  thefe 
veins  in  living  dogs  (as  related  in  the 
firft  part  of  thefe  Experimental  Inqui¬ 
ries)  was  this  effed  ever  produced : 
And  Baron  Van  Swiefen  tied  up  both 
the  jugular  veins,  and  though  he  kept 
the  dog  four  days  afterwards,  did  not 
obferve  him  any  way  incommoded**. 
In  one  dog  I  even  cut  out  both  the 
external  jugulars,  ^  and  kept  him 
near  a  twelvemonth  without  ob- 
ferving  the  lead  fymptom  of  dropfy* 
I  fhould  therefore  fuppofe,  that  in  Low- 

*  Comment  in  Boer.  Aph,  §  170,,  p.  266. 

\  k 
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er  s  experiment,  not  only  the  veins, 
but  the  lymphatic  veffels  which  lie 
near  them  had  been  tied  ;  in  which 
cafe  the  lymphatics  would  burft  and 
occafion  thefe  fymptoms.  But  in  my 
experiment  I  took  care  to  feparate  the 
vein  from  the  lymphatics. 

.  ,  1  .  ±  •-  -i-  ^ •  •  ••  - 

Thefe  arguments,  therefore,  in  favour 

»  .•  *  -  r  .  •  * 

of  abforption  being  performed  by  the 
common  veins,  which  are  brought 
from  experiments  where  ligatures  were 
made  on  large  veffels,  feem  likewife 
to  be  liable  to  fallacy, 

'  ‘i «  //  *•  ‘  =  '-x  .. 

A  fifth  argument  is  taken  from  the 
ftrudture  of  the  placenta ,  where  it  has 
been  concluded  there  are  no  lympha- 
tics  ;  and  yet  there  muft  be  abforption, 
and  not  a  communication  of  the  veffels; 
neither  of  which  arguments  are  deci- 

L 
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five.  For,  there  may  be  lymphatics  in 
the  placenta ,  though  not  yet  difcover- 
ed.  Or  there  may  be  fmall  veflels  paf- 
ling  from  the  mother  to  the  foetus , 
though  not  yet  injedted. 

A  fixth  argument  is  furnilhed  by  the 
experiments  of  fome  authors,  in  which 
experiments  it  is  affirmed,  that  fluids 
injedted  into  the  inteftines  were 
foon  afterwards  difcovered  In  their 

‘  -f  •  -  .  .  -•  •  '  ' . .  •• 

mefenteric  veins.  The  experiment 
related  by  the  ingenious  Kauw  Bo - 
erbaave ,  has  been  the  mo  ft  depend¬ 
ed  upon  in  this  matter*.  In  which 
experiment,  water  was  injedted  into 
the  inteftines,  and  thofe  inteftines  be¬ 
ing  compreffed,  the  water  was  after¬ 
wards  obferved  to  run  from  the  veins ; 
but  that  fome  fallacy  had  crept  into 
this  experiment  is  now  probable,  from 

*  See  de  Perfpir,  §469,  470,  4.71, 

its 
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its  having  been  repeated  feveral  times 
in  a  very  fatisfadtory  manner*,  with¬ 
out  being  attended  with  the  like  fuc- 
cefs.  The  learned  M.  de  Halle r,  in¬ 
deed,  in  comparing  thefe  arguments, 
fays,  that  in  fuch  cafes  where  autho- 

s 

rity  feeins  to  ballance  authority,  he 

chufes  rather  to  adopt  the  opinions  of 

♦ 

thofe  who  affirm,  than  of  thole  who 
deny  the  fact.  For,  as  he  obferves,  this 
experiment  may  eafily  fail  of  fuecefs  ; 
but  if  it  has  ever  fucceeded,  we  fhall 
not  eafiiy  find  another  way  of  ac¬ 
counting  for  it,  except  by  allow¬ 
ing  that  thefe  veins  open  into  the 
intpftinest.  But  with  due  deference 
to  the  opinion  of  this  excellent  au¬ 
thor,  Kauw  Boerbaave 3  experiment  is 
not  fo  conclufive  as  thofe  alluded 
to  above ;  for  in  his,  the  dog  was 

i  .'iS.y  ‘  ,..*"**  '  *  «* 

*  Dr.  Hunter’s  Medical  Comm.  C h.  v. 
f  Elem,  Phyf.  L.  24,  S.  2,  §  vi. 
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opened  immediately  after  death,  and 
Water  being  injedted  into  his  fto«* 
mach,  that  water  was  feen  firft  to  di-* 
lute  the  blood,  then  to  wafh  it  from  the 
vena  port  arum  t  and  the  experiment  was 
continued  a  coiifiderable  time  by  means 
of  preffing  the  ftomach,  which  preflure 
furnifhes  a  ftrong  prefumptipn  that  the 
water  did  not  get  into  the  veins  by 
abforption  but  by  a  laceration,  efpecially 
as  the  experiment  continued  to  fuc« 
ceed  for  fome  hours  after  death  $ 
whereas  abforption  always  ceafes  long 
within  the  firft  hour  This  argument, 
therefore,  which  has  been  confidered  as 
fo  ftrong  in  favour  of  abforption  by  the 
common  veins,  is  liable  to  objections. 

*  K*  Bcerhaave's  words  (after  mentioning  that 
the  blood  was  wafhed  out  by  the  wound  made  in 

the  auricle  of  the  heart)  are  as  follow:  u  Tandem 

# 

**  pura  aqua  taediofo  labore  per  boras ,  leniflime 

immittere  aquam  &c  prernere  ventriculum  con- 
**  tinuavi  donee  pallerent  omnia  vafa -fanguine  or- 
**  bataperreforptam  aquafn”*— See  dePerfpir,  §470. 
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And  laftly,  A  feventh  argument  ufed 
in  favour  of  common  veins  abforbing, 
was,  that  many  animals  were  deftitute 
of  any  other  veffels  which  could  do 
that  office.  This  was  fuppofed  to  be 
the  cafe  with  birds,  fiffi,  and  amphi¬ 
bious  animals ;  all  of  which  fome 
anatomifts  did  not  hefitate  to  affirm 
mull  want  every  part  of  the  lymphatic 
fyftem,  and  with  great  appearance  of 
reafon  5  lince  in  the  fmalleft  quadruped 
they  could  eafily  find  either  ladieals  or 
lymphatic  glands  upon  the  mefentery, 
but  in  the  largeft  bird,  or  fiffi,  neither 
ladteal  veffel,  nor  conglobate  gland 
could  be  feen.  And  if  thefe  animals 
(faid  they)  be  without  the  lymphatic 
fyftem,  abforption  in  them  muft  be 
performed  by  other  veflels,  viz.  the 
common  veins ;  and  if  in  them  the 
common  veins  can  do  the  office  of  ab¬ 
forption,  why  fhould  not  they  like- 

L  3  wife 
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wife  perforin  it  in  the  human  body# 
where  fuch  veins  equally  exiil*?  But 
this  argument  is  overthrown  by  the 

/  ■ 

lymphatic  fyftem  being  now  difcovered 
in  all  thefe  animals. 

Such  are  the  arguments  produced 

in  favour  of  the  common  veins  doing 

__  * 

the  office  of  abforption,  a  dodtrine 
which  has  lately  been  efpoufed  by 
that  excellent  anatomift.  Dr.  Meckel , 

*  f  » 

to  whofe  obfervations,  though  agreeing 
with  fome  already  mentioned*  it  may 
be  neceffary  to  pay  a  particular  atten¬ 
tion. 

t  ,  '  ; 

Dr.  Meckel' s  conclufions  in  favour  of 
this  dodtrine,  are  made  entirely  from 
injedtions  in  dead  bodies.  For,  having 
filled  the  common  veins  by  injedting 

r  •  *  ■  ' 

*  See  Prof.  Monro’s  Obf.  ,Anat.  Phyf.  p.  57  — 
Dr.  Haller’s  Idem.  Phyf.  L.  24,  Sedt  2,  §  3,  p.  66 
and  67. 
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mercury  into  the  lymphatic  glands, 
into  the  excretory  duCts  of  the  breads, 
into  the  veficula  feminalis,  into  the  he¬ 
patic  duCts,  and  into  the  urinary 
bladder;  he  concludes,  that  the  veins 
open  into  thefe  parts  in  the  living  bo¬ 
dy  to  abforb  from  them*.— conclu- 
fion  which  is  already  proved  to  be  lia¬ 
ble  to  confiderable  objections,  as  we 
never  can  be  fure  whether  our  injec¬ 
tion,  in  getting  from  thefe  cavities  in¬ 
to  fuch  veins,  had  gone  by  a  natural, 
or  by  a  forced  paffage.  Dr.  Meckel  does 
indeed  mention,  that  there  were  no 
marks  of  an  extravafation  in  his  experi¬ 
ments  —  Perhaps  it  might  have  been 
too  fmall  for  obfervation.  Nay,  we 
have  even  reafon  to  believe,  that  as  the 
fmall  velfels  of  the  human  body  are 
very  clofe  to  one  another,  our  injection 
may  fometimes  burft  from  one  into 

*  See  his  Nova  Experimenta  &  Obfervationes, 
Berol.  1772. 
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another  lying  in  contad  with  it,  without 
diftending  the  cellular  membrane  which 
lies  between  them.  A  circumftance  which 
I  have  feen  happen  even  on  the  mefen~ 
teryof  a  turtle,  where  upon  injecting  the 
ladeals  I  have  more  than  once  made 

f  t 

the  mercury  pafs  into  the  common 
veins ;  but  in  all  thefe  cafes,  on  a  care-* 
ful  examination,  I  found  it  was  by  rup¬ 
ture,  as  could  readily  be  diflinguifhed 
in  this  animal,  whofe  mefentery  is  ex¬ 
tremely  thin  and  tranfpafent.  And 
that  it  adually  was  fo,  and  not  by  a  na- 

tural  paffage,  rnuft  be’ evident  to  every 

.  •  ?  '  -  .  \ 

anatomift,  who  confiders  that  this  is 
an  experiment  which  does  not  always 

■i 

fucceed  on  the  mefentery  of  the  tur¬ 
tle,  where,  if  there  were  natural  paf- 
fages,  or  if  the  ladeals  opened  into 
the  veins,  the  mercury  would  proba¬ 
bly  run  with  great  facility. 

And 

'  ‘  4. 
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And  the  very  fame  circumftance 
which  Dr.  Meckel  has  obferved  of  a 
lymphatic  gland,  has  happened  to  me 
fome  times  on  injecting  thefe  glands  in 
difeafed  cafes  $  that  is,  I  have  filled  the 
common  veins,  and  in  fome  inftances, 
where  I  looked  for  it,  I  cquld  diftin- 
guifh  the  extravafation  very  readily, 
and  therefore  concluded,  that  in  the 
other  cafes  where  the  veins  were  filled^ 
that  it  was  alfo  by  an  extravafation^ 
though  a  more  obfcure  one.  I  fhould 
thence  fufpedt,  that  in  Dr*  Meckel s  ex¬ 
periment,  where  he  filled  the  common 
veins  by  injecting  into  the  lym¬ 
phatic  veiTels  of  a  difeafed  gland, 
a  fimilar  deception  had  taken  places 
efpecially  as  the  force  applied  was  con- 
fiderable,  he  having  ufed  a  column  of 
mercury  eighteen  inches  high. 

And  the  fuppofition  of  the  red  veins 
opening  into  a  lymphatic  gland,  ap¬ 
pears  improbable  from  an  obfervation 

concerning  the  ftrudture  of  the  glands, 

for 
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for  which  we  are  indebted  to  Dr.  Mec¬ 
kel  himfelf,  viz.  that  they  are  made 
of  a  convoluted  lymphatic  veffel*.  Now 
to  fuppofe  a  lymphatic,  which  is  a  vef- 
feN  given  to  abforb,  fliould  itfelf,  even 
when  convoluted,  have  a  common  vein 
opening  into  it  for  abforption  from 
its  cavity,  is  not,  I  think,  confiftent  with 
what  we  know  of  nature's  operations, 
who  to  repeat  the  words  of  Glijfon , 
ti  Operam  fuam  non  ludit>  neque  quod 
adium  eji ,  agit  denuo  ” 

Similar  objections  might  be  made  to 
the  other  experiments  related  by  this 
very  ingenious  author ;  but  enough 
I  think  has  been  faid  to  fhew  how 
cautious  w’e  Ihould  be  in  making 
conclufions,  with  refpeCt  to  the  paf- 
fages  of  the  living  body,  from  ex- 

%  Epift.  ad  Hallerum, 

perimen 
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periments  made  on  the  dead,  where 
from  the  weaknefs  of  the  veflels,  and 

r  rr  *;\  j ,  ♦>,_ 

other  circumftances,  we  are  fo  liable 

+■•  *  /  t 

to  be  deceived*.  *  ■  !  "  "  J 

Thus,  on  taking  a  review  of  the 
dodtrine,  that  the  common  veins  are  the 
inftruments  of  abforption,  that  doftrine 
appears  to  have  no  other  fupport  than 
relpedt  for  the  authority  of  our  predecef- 
lors,  for  all  the  arguments  in  its  favour 

*  Dr.  Hunter  and  Dr.  Monro  found  in  their  ex¬ 
periments,  that  injections  readily  burft  from  the 
arteries  into  the  lymphatic  vefiels,  by  the  interven¬ 
tion  of  the  cellular  membrane;  thefe  experiments 
they  at  firft’  confidered  (as  Dr.  Meckel  does  his)  as 
proofs  of  their  having  filled  the  natural  paflages; 
but  more  careful  obfeivat  ons  feem  to  have  now 
convinced  the  former  of  thefe  gentlemen  that  fuch 
conclufions  are  fallacious,  and  he  now  thinks  that 
the  inje&ion  may  have  burft  into  the  fides  of  the 
lymphatic  vcffef  See  his  Medical  Commentaries, 

P-  S'* 
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are  liable  to  confiderable  objedtions. 
Let  us  next  therefore  enquire,  whether 
fome  other  part  of  the  human  body 
may  not  do  that  important  office. 
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0;/  /£<?  Ufe  of  the  Lymphatic  Syjlem • 

THIS  fyftem,  in  all  animals.  We 
have  found,  confifts  of  a  trunk  or 

■  ...  ,  •  -  «■  *  •  J  ;  *  -s  — •  '  ’  f  *■  X 

thoracic  du&,  and  of  two  extremities, 
namely,  the  ladteals  and  the  lymphatic 
veflels.  The  ladteals  can  be  traced 
from  the  thoracic  dudt  to  the  inteftines, 
through  coats  of  which  they  pafs,  and 
open  into  their  cavities  by  patulous 
orifices,  in  order  to  abforb  the  chyle 
and  to  tranfmit  it  through  the  thoracic 
du£t  to  the  blood-vefiels*  That  this 
is  their  ufe,  has  never  been  queftioned, 
lince  the  firft  difcovery  of  thofe  vef- 

fels. 


( 


* 
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fels,  from  its  always  admitting  of  eafy 
demonftration,  that  is,  by  giving  an 
animal  milk,  and  then  opening  him 
a  few  hours  after,  in  which  cafe  the 
fame  fluid  that  is  feen  in  his  inteftines 
can  likewife  be  feen  to  have  got  into 
his  ladteals— a  fatisfadtory  proof  of  the 
ladteals  beginning  from  the  inteftines. 

After  thus  being  convinced,  that  the 
ufe  of  one  branch  of  the  fyftetn  is  to 
abforb,  we  cannot  at  firft  fight  but 
wonder,  that  any  anatomift  ffiould  have 
hefitated  to  attribute  a  fimilar  office 

'  ,  l  t  ‘  *  < 

to  the  other.  Neverthelefs  fome  ana- 
tomifts  have  been  led  to  afcribe  to  the 
lymphatics  a  very  different  ufe  to  what 
they  found  the  ladteals  perform  $  parti¬ 
cularly  fince  the  time  that  Nuck  firft 

made  his  experiments,  in  which  he 

4  •  «  ,  c  ■  \ 

thought  he  injedled  thefe  lymphatic 
vefiels  from  the  arteries,  and  therefore 

■  ■  j  1  '  i  i  V  '  -  .4  *■'  ,  *  ..  ■  4  .•  v-f  : 

concluded,  that  they  had  no  other  ufe 

than 


* 
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than  as  correipondent  veins  to  return 
the  lymph  from  fuch  arteries  as  were 
too  fmall  to  admit  the  red  blood,  or 
the  ferum .  And  in  this  opinion  ana- 
tomifts  were  confirmed  by  the  theories 
of  Leeuwenhoeck  and  of  Bcerbaave ,  con- 
cerning  the  gradation  in  the  feries  of 
the  globules  of  our  fluids,  and  of  the 
fizes  of  the  veflels  deftined  to  convey 
them;  thence  the  idea  of  the  lympha¬ 
tic  veflels  being  fmall  veins  continued 

from  arteries  became  fo  general  amongft 

\  6- 

phyfiologifts.  *  .  .  .  >> 

r  ■>  r 

,,  -1  ...  '  vC  ' 

But  although  this  idea  was  fo  com- 
monlyrecei  ved,yet  there  were  fome  phyfi- 
ologifts  who  reafoned  better  on  the  fubjedt; 
and  amongft  the  firft  of  thefe  wa$G/i//b?t, 
who,  in  a  book  publifhed  the  very  year 
after  that  in  which  Bartholin  wrote  up¬ 
on  the  lymphatics,  attributes  to  thofe 
veflels  the  office  of  carrying  back  to 

the 
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the  blood-veifels  the  lymph  which  had 
lubricated  the  cavities  of  the  body*. 

M.  Noguez  like  wife,  in  a  chapter 
where  he  mentions  the  name  of  Dr. 
GliJ/on,  (peaks  of  the  ufe  of  the  lym¬ 
phatics,  as  follows:  “  11$  reportent  la 
**  lymphe  dans  les  vaiffeaux  fanguins 
<c  ou  dans  les  veins,  il  y  en  a  dans  toutes 
“  les  parties  du  corps,  ils  repompent 
la  matiere  lymphatique  qui  s’evacue 
*€  par  les  arteres,  on  peut  les  nommer 
conduits  abforbans  and  again  in 
another  place,  he  fays,  “  ils  recoivent 
44  la  lymphe  fubtile  qui  fe  repand  fur 
44  la  furface  de  toutes  les  parties,  et 
44  dans  les  differentes  cavitez  du  corps, 
44  ils  la  reportent  au  fangf. 

;  '  i  ft  k  *  S  '  W  *  «  •’  *  *  *  ’ 

Hambergerus  alfo  feems  to  have  had 
this  idea  of  their  office,  for  he  fays, 

f  de  Hepate,  Cap.  XLV".  edit.  Load.  1654.. 
t  Anatomic  de  THomme,  zd  Edit.  Cap,  viii. 

4*  ex 
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ex  omnis  generis  cavo,  humidam  li- 
“  quidurn  vehente,  live  (it  arteria,  five 
is  vas  lecernens,  vel  excretorium,  vel 
<c  aliis  ufibus  deftinatum,  vala  lym- 
€C  phatica  oriuntur*.5* 

*  r.->-  *  ,  '  '  ;  •  •  .  "  . 

Frederic  Hoffman  has  been  ftill 
more  explicit  on  this  fubjedi,  and  has 
exprefted  the  doftrine  of  the  lymphatics 
being  abforbents  very  completely,  in  his 
Medic.  Ration,  fyftem,  lib.  x ,  fed:.  2, 
cap.  3  ;  where  he  fays, 

_  .  «  f  *• 

e  ■  *  *  < 

<c  §  2.  Duplex  eft  origo  vaforum 
**  lymphaticorum,  quaedam  ex  ipfis 
arteriis  prodeunt,  alia  ex  porofa  6c 
“ .  cellulofa  partium  fubftantia  nafcun- 

.  A  r  V  >  fc  {  V  *•  '*  ,  ■  » 

€C  tur. 

•  v  '  /  y  ‘  7  ij  u,  .  *  J  t  V  *  *  .  .  ;  ^  i 

*  rr  ■ 

“  §  4.  Lymphatica,  quae  ex  partium 
“  fubftantia  oriuntur,  aquofi  fucci  nu- 
tritii  partem  reforbent,  ac  revehunt 
ad  cor. 

*  Phyfiol.  Med.  §  469. 

M  §  7.  Re- 


I&2  Of  the  Lymphatic  Syjfem . 

€t  §  7.  Revehunt  vero  omnia  lymphs- 

tica  ex  univerfo  corpore  lympham 
“  fuam  ad  capfulam  lumbarem  &  chy- 
**  liferum  du6ium,inquamfeexonerant* 

u  §11.  Ad  facilitandum  lymphs  re- 
u  grefium  vafa  h sc  valvulis  inftnnfta 
if  funt,  &  quidem  figmoideis,  numero- 
44  fioribus  &  anguftioribus,  quae  quidem 
44  lympham  libere  tranfmittunt,  impe- 
**  diant  tamen  quo  minus  regurgitet.,T 

t  t  ■  y  , 

This  opinion  of  the  lymphatics  being 
a  fyftem  of  abforbents  has  been  adopted 
and  fupported  with  additional  argu¬ 
ments,,  firft  by  Dr.  Hunter s  and  after- 

• 

Wards  by  Dr*  Monro ,  who,  befides 
Ihewing  the  fallacy  of  the  experiments 
brought  in  favour  of  the  common  veins 
doing  the  office  of  abforption,  have  ad¬ 
vanced  the  following  to  prove  that  the 
lymphatics  perform  it* 

Firft,  Their  great  analogy  with  the 
laiteals,  with  which  they  agree  in  their 

coats. 


/ 
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Coats,  in  their  valves,  in  their  manner 
of  ramifying,  in  their  paflage  through 
the  lymphatic  or  conglobate  glands* 
and  in  their  termination  in  the  thora¬ 
cic  du ft,  and*  in  ihort*  in  every  cir- 
cumftance  with  regard  to  their  ftruc-* 
ture*  and  thence  it  is  probable  they 
alfo  agree  with  them  in  their  ufe.  And 
as  the  ladteals  are  known  to  begin  from 
the  furtace  of  the  inteftines,  and  to 
be  the  abforbents  of  thefe  parts,  the 
lymphatics  may  begin  from  the  other 
cavities  of  the  body,  and  may  abforb  the 
fluids  which  had  lubricated  thofe  ca¬ 
vities. 

Secondly,  The  paffage  of  the  vene* 
real,  variolous,  and  other  poifons  into 
the  conftitution  $  thefe  '  poifons  firft 
making  an  ulcer,  and  then  being  ab¬ 
ler  bed  along  with  the  matter  of  the 
ulcer  and  infecting  the  whole  body. 
That  in  fuch  cafes  they  are  not  ab- 
forbed  by*  the  common  veins,  but  by 

M  2  the 
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the  lymphatics,  appears  from  their  in- 
flaming  thefe  lymphatics  in  their  courfe, 
and  by  their  generally  inflaming  a  con¬ 
globate  gland  before  they  enter  the 
fyftem  ;  a  ftrong  argument  in  favour  of 
their  being  taken  up  by  the  lympha¬ 
tic  veflels,  which  pafs  through  thefe 
glands  in  their  way  to  the  thoracic 
dud*. 

Thefe  two  are  the  principal  argu¬ 
ments  by  which  the  doCtrine  of  the 
lymphatics  being  a  fyftem  of  abfor- 
bents  has  been  fupported.  Experi¬ 
ments  made  by  injections  in  the  dead 
body,  where  fuch  injections  have  been 
forced  from  the  .arteries  into  the  cel¬ 
lular  membrane,  and  from  the  cellular 
membrane  into  thei  lymphatics,  have 
been  likewife  brought  in  favour  of  this 
doCtr.ine,  but  improperly,  and  being 

t  -  . 

*  See  Dr.  Hunter’s  Medical  Commentaries, 
See  alfc  Dr.  Monro,  de  Vails  Lymph  Valv. 


now 
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now  given  up  by  thofe  who  advanced 
them*,  they  need  not  be  dwelt  upon 
here. 

' .  #  *■ 

But  our  experiments  related  above, 
furnifh  another  argument  in  favour  of 
the  lymphatics  being  a  fyftem  of  ab- 
forbents  ;  for,  in  chapter  the  feventh 
we  have  mentioned,  that  in  thefe  expe¬ 
riments  we  have  always  found  the  flu¬ 
ids  contained  in  the  different  cavities 

■  i 

of  the  body,  and  that  contained  in  the 
lymphatics  exadtly  agreeing  with  one 
another,  in  their  transparency,  in  their 
confidence,  &c.  And  in  animals  in 
health,  we  likewife  found,  when  the 
one  jellied  on  being  expofed  to  the 
air,  the  other  did  fo  too ;  and  in  the 
animal  reduced  by  low  diet  where  the 
properties  of  the  one  were  altered,  thofe 
of  the  other  were  fo  likewife,  and  ex¬ 
actly  in  the  fame  manner..  So  that 
/ 

£  See  Dr.  Hunter’s  Medical  Commentaries,  p.  57. 
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we  now  feem  to  have  obtained  as  de- 
cifive  an  argument  in  favour  of  abforp-? 
tion  by  lymphatics,  as  we  before  had 
of  that  by  the  ladteals ;  for  the  lac- 

teals  were  concluded  abforhents  from 

<  • 

their  being  found  to  run  from  the  in^ 
teftines  filled  with  a  fluid  fimilar  to 
what  was  in  the  cavity  of  the  gut  ^ 
fo  we  feem  here  to  have  the  fame  rea- 
fon  for  believing  that  the  lymphatics 
abforb  from  cavities*  becaufe  they  are 
found  to  contain  a  fluid  exaftly  fimilar 
to  what  is  obferved  in  thefe  cavities  ;  a 
ftrong  argument  that  the  fluid  had  paf- 
fed  from  fuch  cavities  into  thefe  lyrn-* 

phatics  by  abforption. 

\ 

Such  then  feems  to  be  the  pnrpofp 
for  which  the  lymphatic  veffels  were 
provided,  ih%t  is,  to  dp  the  office  of 
abforption,  an  office  of  the  greateft 
importance  to  the  animal  ;  no  wonder 
therefore,  that  there  fiiould  be  a  lyftem 
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fet  apart  for  performing  k,  and  not 
only  in  man  and  quadrupeds,  but  alfb 
in  birds,  fiih,  amphibious  animals,  and 
perhaps  even  in  infers  of  the  moft  per- 
fed  kind. 


) 


1 


/  ’ 
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,  f  ''  .'  4*  ■ 

*  / 
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CHAP.  XL 

'Examination  of  the  Opinion ,  whether 
fome  of  the  Lymphatic  Vefels  may 
not  be  continuations,  of  the  / mail  Ar~ 
teries* 

I  HAVE  already  obferved,  that  foon 
after  the  difcovery  of  the  lympha¬ 
tic  veflfels,  GHJjon  and  others  fufpedted 
that  they  arofe  from  the  cavities  of  the 

j 

body  to  take  up  the  fluids  exhaled 
from  the  blood-veffels ;  but*  at  the 
fame  time  another  opinion  was  enter¬ 
tained  by  fome  anatomifts,  namely, 
that  a  part  of  the  lymphatics  were  re¬ 
flected  from  the  final]  arteries  to  which 
they  correfponded,  in  the  fame  manner 

as 


r 


o 
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as  the  common  veins  belong  to  the  ar¬ 
teries  carrying  red  blood. 

In  this  opinion,  that  the  lymphatics 
wereonly  veins,  anatomiftswereconfirm- 
edfrom  experiments  made  by  injections ; 
particularly  the  blowing  air  into  the 
arteries  of  the  kidney,  fpleen,  &c.  and 
feeing  it  return  by  the  lymphatics*; 
a  fad:  that  has  fince  been  proved  to  be 
owing  to  the  air  having  burfl  from  the 
arteries  into  the  cellular  membrane,  and 
fo  having  got  into  thefe  veflels,  and 
therefore  by  no  means  proving  a  diredt 
communication  between  thofe  arteries 
and  the  lymphaticsf. 

Other  injections,  likewife,  fuch  as 

♦ 

mercury,  water,  &c.  having  been  thrown 
into  arteries,  and  afterwards  having  got 
into  the  lymphatics,  have  been  men- 

*  Nuck,  Adenog.  cap.  4,  and  6. 

f  See  ProfeiTor  Monro  de  Venis  lymph  Valvub 

tioned 
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tioned  as  fo  many  proofs  of  a  dired 
communication  :  but  greater  experience 
with  injections  has  convinced  fome  of 
the  more  accurate  amongft  later  ana- 
tomifts,  of  there  likewife  being  a  fallacy 
in  thefe  experiments  ;  or  of  the  fluids 
having  got  from  the  arteries  into  the 
lymphatics,  not  by  paffages  which  were 
natural  to  the  living  body,  but  by  fuch 
as  were  the  effeds  of  laceration  in  the 
dead  one.  The  prefen  £  Profeffor  Monro 
has  diftinguiihed  himfelf  in  this  fub- 
jed  2  from  his  obfervationsf  and  thofe 
of  Dr*  Hunter *,  the  notionof  the  lym¬ 
phatics  being  continued  from  arteries 
feerns  to  be  very  fairly  exploded.  And 
it  is  made  probable,  that  the  injedions 
in  dead  bodies  had  mif-led  their  pre- 
deceffors,  who  had  not  been  fufficieot* 
ly  aware,  that  thefe  injedions  might 
poflibly  have  paffed,  not  by  natural, 
but  by  forced  paffages. 

t*  k  '  -j  ' 

f  de  Ven.  Lymph,  valv. 

*  Medical  Commentaries* 

chap. 
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CHAP.  XII 


On  the  JlruBure  of  the  Villi  of  the  Intef 
tines*  and  the  manner  in  which  Ab~ 


forption  is  performed. 


HE  term  Villi*  applied  to  the  very 


JL  fmall  procefles  of  the  internal 
coat  of  the  inteftines,  conveys  an  im¬ 
proper  idea  of  their  figure  in  the  hu¬ 
man  body.  In  many  quadrupeds  in¬ 
deed  they  are  cylindrical,  or  like  hairs 
or  wool*;  but  in  the  human  fubjeft 
they  are  broad  and  flat;  and  when 
viewed  with  a  microfcope  they  look 
like  the  valvule?  conniventes  in  hiinia- 

•  I  have  feen  them  of  that  fhape  in  the  dog,  cat® 

lion,  and  tbeafs. 


\ 


l 


l 


ture, 
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iure,  or  are  fmall  folds  of  the  internal 
coat  :  So  the  accurate  Lieberkuhn  has 
painted  themf. 

The  whole  furface  of  the  alimentary 
canal  is  covered  with  thefe  precedes ; 
but  in  tbe  large  inteftines  they  are  fo 
very  fhort,  that  to  the  naked  eye  the 
furface  of  thefe  inteftines  appears  fmcoth; 
thence  the  learned  Albinus  has  confi- 
dered  them  as  having  no  villi*  9  which 
is  true  in  one  fenfe  only,  viz.  that  their 
inner  coat  does  not  appear  fhaggy,  hut 
fp.ungy  or  cellular  9  yet  the  partitions 
between  thefe  cells  are  fimilar  in  ftruc- 
tore  to  the  villi  of  the  fmall  inteftines. 

The  appearance  of  the  villous  coat 
is  very  different  in  different  parts  of 
the  alimentary  canal, 

In  the  cefophagus  the  villi  are  fmall 
and  net  fo  full  of  veffels,  and  are  of  the 
cylindrical  or  conical  (hape, 

f  de  Villis  Inteftin.  Tab  I. 

*  Anota u  Academic,  Lib.  vi.  Cap,  via. 


At 
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At  the  upper  part  of  the  ftomach 
the  villous  coat  appears  in  a  microf-  . 
cope  like  a  honey-comb,  or  like  the 
reticulum ,  or  fecond  ftomach  of  a  rumi¬ 
nant  quadruped,  in  miniature;  that  is,  * 
full  of  fmall  cells,  which  have  thin 
membranous  partitions.  Towards  the 
pylorus  thefe  partitions  are  lengthened 
fo  as  to  approach  to  the  fhape  of  the- 

v 

villi  of  the  jejunum . 

4  f  X 

t.  V  *  f  f  ■  *-  t 

...  .. f  a  V  <*•»  *  i  r.  «K>  .  Ji  *  ■  *  4  J-  vi* 

The  villi  of  the jejunum  are  thin  folds 
confiderably  broader  than  they  are 
long,  and  when  not  injecfted  they  are 
very  flat,  fo  as  to  refembk  valvula  con - 
niventes  in  miniature,  but  are  fo 'final i 

*  f 

that  they  can  but  juft  be  diftinguiflied 
by  the  naked  eye.  ,  ~  t 


In  the  He  on  the  villi  become 
longer  in  proportion  to  their  breadth# 
In  the  colon  and  re  Hum  the 


coat 


X 
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coat  is  like  the  upper  part  of  the  fto* 
mach,  honeycombed  or  cellular*  Thefe 
fails  are  only  evident  after  a  minute 
injeftion  ;  for  in  the  uninjedted  flats 
the  villi  collapfe,  fo  that  their  figure 
cannot  be  diftinguifhed.  The  partiti* 
ons  between  the  cells  of  the  internal 
coat  of  the  colon ,  and  of  the  ftomach, 
being  each  very  vafcular,  and  agreeing 
With  the  villi  of  the  jejunum  in  every 
circumflance  except  magnitude*  are  to 
be  confidered  as  having  the  fame  ufe, 
namely,  to  abforb,  as  will  appear  pro¬ 
bable  hereafter. 

.  Upon  each  of  the  villi  is  an  artery 
and  a  vein  which  make  a  net-work 
of  branches,  as  is  well  expreffed  in 
the  ingenious  Lieberkuhn  s  plate*. 

Befides  arteries  and  veins,  it  is  pro¬ 
bable  that  the  villi  have  nerves  diftri* 
buted  to  them. 

*  de  Villis  Inteftinorurn,  Tab,  i,  Icon.  2. 

They 
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They  likewife  have  ladteals,  which, 
according  to  Lieberkuhn ,  open  on  the 
extremities  of  the  villi,  fometimes  by 
one  and  fometimes  by  more  orifices* 

Each  villm,  the  fame  author  thinks, 
has  an  ampulula ,  into  which  thefe  or i* 
fices  lead,  and  from  the  other  fide  of 
the  ampulula  the  ladteal  paffeS  through 
the  coats  of  the  inteftines.  This  is  the 
only  circumftance,  concerning  thefe 
parts,  in  which  I  fhould  differ  from 
this  very  accurate  obferver,  whofe  ex¬ 
periments,  in  fupport  of  his  opinion 
about  this  ampulula ,  feem  to  be  liable 
to  fallacy.  Of  this  1  %vas  firft  per* 
fuaded  from  obfervations  made  on  fifh, 
birds,  and  amphibious  animals,  in  all 

f  An  account  of  fome  preparations  exhibiting 
thefe  was  printed  in  the  Phil  Tranf,  Vq\,  J9- 


of 


ij6  Of  the  Lymphatic  Sy/iem* 

of  which  I  can  demonftrate,  that  the 
villi  have  a  net-work  of  ladteals  as 
well  as  a  net-work  of  arteries  and  veins. 

That  the  villi,  in  feme  fifb,  have  a 
net- work  of  ladteals,  I  have  diitindtly  feen 
in  the  turbot,  where  I  have  injedted  the 
.ladteals  with  mercury,  which  readily 
runs  from  thofe  veffels  into  the  villi , 
and  makes  them  turgid  and  eredted,  In 
the  fame  wav,  I  have  likewife  feen  a  net- 

<j 

work  of  ladteals  on  the  villi  of  a  turtle, 
where  thefe  villi  are  of  a  different 
fliape,  and,  in  fome  parts  of  the  gut  are 
cellular,  or  honey-combed,  fomething 
like  the  lower  part  of  the  human  fto- 
mach,  only  the  partitions  of  the  cells 
are  here  much  larger. 

'  X-  \  ^  "*  -  >>  . 

In  birds  the  experiment  is  more  dif¬ 
ficult,  becaufe  their  ladteals  are  full  of 
valves,  and  their  villi  are  fmall,  com¬ 
pared 
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pared  to  thofe  of  the  turbot,  never- 
thelefs  I  have  fucceeded  in  getting  the 
valves  to  give  way,  fo  as  to  fill  a  few 
of  their  ladteals  diftindtly  enough  to 
be  feen  to  divide  into  branches  upon  the 
villi,  and  therefore  to  prove  that  they 

do  not  form  a  bag  or  ampulula 

»  # 

Since  therefore  a  net- work  of  ladteals 
is  found  upon  the  villi  of  all  thefe 
animals,  from  analogy  we  fhould  fuf- 
pedi  the  fame  in  the  human  fubjedt, 
whofe  villi  are  of  the  fame  fhape,  that 
is,  broad  and  flat,  which  figure  would 
appear  not  a  proper  one  for  an  ampulula > 

The  experiments  from  which  the 
ingenious  Lieberkuhn  was  perfuaded 
therewasan  ampulula ,  were;  Firft,  The 
villi  appearing  turgid  with  milk  which 
had  curdled  in  them,  in  fuch  fubjedts  as 

*  See  Philof.  Tranfactions,  Vol.  59,  p.  223. 

N  had 
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had  taken  milk  juft  before  their  deaths. 
But  whoever  has  made  experiments 
with  injections  mult  be  convinced  of 
its  being  difficult  to  diftinguiflh  clufters 
of  fmall  veffeis  from  bags,  when  thefe 
veffeis  are  not  filled  with  fluids  of  a 
brighter  colour  than  milk  or  chyle  $ 
and  even  in  thofe  cafes  where  fuch 
veffeis  were  filled  with  Vermillion  (which 
is  fo  much  more  vivid  and  diftinguifh- 
able)  fome  anatomifts  have  been  mlf-ied$ 
particularly  concerning  thofe  corpora 
globofa  in  the  kidney,  which  have  been 
confidered  as  bags  or  cryptce .  But  I  have 
repeatedly  obferved  and  have  now  by  me 
fome  preparations  which  prove  that  thefe 
corpora  globofa  are  not  uniform  bags,  but 
convoluted  arteries, ...  which  comes  near 
to  the  idea  that  Ruyfch  had  of  them. 
Some  ingenious  anatomifts  have  warm¬ 
ly  efpoufed  a  contrary  opinion,  and  have 
not  only  fuppofed  the  kidney  to  have 

*  de  Villis  Inteftinorum.  §  2,  3. 

follicles 


! 
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follicles ,  but  mo  ft  other  glands  of  the 
body,  particularly  the  breaft  or  mamma , 
and  the  falivary  glands.  But  that  they 
likewife  have  been  deceived  by  a  cluf- 
ter  of  finall  veffels  will  appear  proba-* 
ble,  when  we  confider  that  the  corpora 
globofa  in  the  kidney,  which  have  by 
fo  many  been  pronounced  bags  or  fol¬ 
licles,  are  only  fmall  veffels  cluttered  to¬ 
gether,  or  convoluted.  And  on  making 
a  variety  of  experiments  on  thefe  other 
glands,  I  think  it  evident  in  what  man¬ 
ner  the  deception  has  happened  to 

1 

thofe  ingenious  anatomifts  5  namely, 
when  the  excretory  duds  of  the  breaft, 
for  example,  are  injeded  with  Vermil¬ 
lion  and  painter’s  fize,  the  fmall  acina 
of  which  that  gland  confifts,  are  made 
extremely  red,  and  fuch  a  preparation 
being  dried,  the  aeince  appear  as  large 
as  pins  heads,  fo  that  the  breaft  has 
been  fufpeded  to  have  follicles  of  that 
magnitude  >  but  on  injeding  the  breaft 

N  2  with 
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with  mercury,  which  is  a  brighter  fub- 
ilance,  and  better  contrafted  to  the  dried 
fibres,  I  have  diftinguifhed,  what  in 
the  other  preparation  might  be  mif- 
taken  for  a  bag,  was  here  evidently  no 
more  than  the  extremity  of  the  excre- 

t  •  V  ' 

lory  dudl,  terminating  in  one  of  thefe 
acince ,  and  dividing  into  a  number  of 
branches  fo  fuddenly  as  to  come  near 
to  Ruyfcfj  s  defcription  of  the  penicilli 
of  arteries;  but  the  fmall  branches*  into 
which  this  extremity  of  the  duel  divi¬ 
ded,  were  fo  ciofe  to  one  another,  that 
in  the  preparation  where  they  were  fil¬ 
led  with  fize  and  vermillion,  they  could 
not  be  diftinguiflied,  but  in  that  where 
they  contained  mercury,  it  evidently 
appeared,  that  in  each  acina  of  the  mag¬ 
nitude  of  a  pin's  head,  there  were  a  confi- 
derable  number  of  branches,  but  fo  fmall 
as  not  eafily  to  be  feen  with  the  naked 
eye. 

«<* 

$ 

-i 
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The  ingenious  Lieherkuhn  has  men¬ 
tioned  another  experiment,  from  which 
he  was  not  only  perfuaded  that  the  lac- 

teals  formed  an  ampulula  upon  the 

•  ,  , 

' villi p  but  that  this  ampulula  was  filled 
with  a  fpongy  fubllance.  This  expe¬ 
riment  he  made  by  inflating  the  villi 
by  the  arteries  and  the  veins,  and  upon 
drying  the  inteftine  and  cutting  the 
villi  acrofs  he  obferved  them  fpongy*. 
But  this  is  an  appearance  which  may  be 
as  well  explained,  from  knowing  that 
each  villus  contains  a  net-work  of  fmali 
arteries  and  veins  which,  being  inflated, 
might  occafion  the  villi  to  aflame  a 
fpongy  appearance. 

Since  then  the  experiments  from 
which  the  villi  of  the  human  fubjedt 
were  fuppofed  to  contain  an  ampulula 
are  fo  equivocal,  and  lince  the  villi  can 

be  proved  in  the  other  clafles  of  ani- 

/ 

mals,viz.  ia  birds,  fifli,  and  the  amphibia. 


*  de  Vill.  Inteft.  §  8. 

N  3 
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to  have  net-works  of  ladleals  as  well 
as  of  arteries  and  veins,  the  probabi¬ 
lity  is  in  favour  of  their  having  the 
fame  ftrudture  in  the  human  fubjedt. 
But  the  difference  between  us  is  in** 
confiderable,  for  it  may  be  nearly  the 
fame  thing  whether  there  is  a  bag  fil¬ 
led  with  a  fponge,  or  a  plexus  of  vefifels. 

I  have  fome  preparations  by  mes 
adapted  to  the  microfcope  in  Lieher - 
hihn  s  manner,  in  which  I  think  1  can 
clearly  fhew  the  orifices  of  the  ladteals 
on  the  extremities  of  the  villi,  where 
there  appears,  as  he  has  dele ri bed,  fome- 
times  to  be  one,  and  fometim.es  more 
orifices  m  My  preparations  were  made 
by  injedling  into  both  arteries  and  veins 
a  thin  fize,  orgdue,  coloured  with  vermil- 
lion  ;  when  this  was  not  puflied  to  great 
tninutenefs  the  villi  appeared  exactly 
as  Lieberkuhn  has  painted  them,  with 

^  de  Villis  Inted:.  §  3. 
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a  net-work  of  arteries  and  veins  on 
each,  and  when  examined  with  a  mi- 
crofcope  no  orifices  could  be  diftin- 
guifhed,  but  each  villus  appeared  to 
have  a  fmooth  edge.  Yet  in  forne 
part  of  the  i/eon  where  the  injection 
had  run  more  minutely,  the  villi  ap¬ 
peared  eredted,  and  inftead  of  being 
broad  and  thin  were  more  round  and 
cylindrical,  and  the  extremity  feemed 
fpongy  and  porous,  whilft  all  the  fides 
of  the  villus  were  perfedtly  fmooth  and 
uniform.  And  moreover  as  in  thefe 
preparations  the  orifices  only  appeared 
when  the  villi  were  completely  eredted, 
I  think  this  circumftance  points  out 
the  ufe  of  the  villi . 

It  might  be  here  objedted  that  thefe 
were  only  lacerations  of  the  villi,  but 
I  am  perfuaded  they  were  not,  from 
having,  on  repeatedly  examining  them, 
obferved  the  pores  or  orifices  very  dif- 
tindt  and  empty  ;  whereas,  were  they 

N  4  lacerations 
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lacerations,  I  think,  I  fihould  have  feen. 

the  injection  in  them,  as  the  villi  were 

♦ 

fo  much  diftended  by  it. 

It  has  long  been  obferved  by  phyfi- 
ologifts,  that  abforption  takes  place  on¬ 
ly  in  living  animals,  and  not  in  the 
dead  ;  for  if  an  inteftine  in  a  dead  ani¬ 
mal  be  filled  with  milk,  none  of  that 
milk  will  get-  into  the  ladteals  j  but 
in  the  living  animal,  the  milk  will 
readily  be  abforbed.  This  I  think 
may  be  explained  from  what  is  above 
obferved  of  the  orifices  of  the  lac- 
teals  appearing  to  open  when  the 
villi  are  eredted,  fomethiog  like  which 
may  take  place  in  the  living  animal; 
that  is,  whenever  abforption  is  to  be 
performed,  the  blood-veflels  of  the  villi 
may  become  turgid,  and  the  orifices  of 
the  lacteals  may  then  (land  rigidly  open, 
and  be  capable  of  attradling,  like  ca¬ 
pillary  tubes  made  of  hard  fubftances. 

.  But  in  the  dead  body  the  villi  bein 

emptie 

k 
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emptied  of  blood,  the  coats  of  the  lac- 
teals,  being  foft,  collapfe,  by  which 
means  their  orifices  are  doled,  and  they 
are  thence  made  incapable  of  attracting 
the  chyle,  or  of  abforbing, 

•  '  V* 

-  ►  .  f  f* 

It  is  obfervable,  that  thofe  parts  of 
the  jfkin  which  are  intended  to  have 
more  fenfibilitv  than  the  reft,  have 

thofe  procefies  called  villi  raoft  re¬ 

markably;  this  is  evident,  when  after 
a  minute  injection  we  compare  the  tips 
of  the  fingers,  the  lips,  the  gians  penis ,  : 
with  other  parts  of  the  fkin  ;  and  this 
is  frill  more  obfervable  in  the  tongue 

whofe  papillae  are  the  Inftruments  of  * 
tafte.  In  thefe  in  fiances  feme  phyfk  fp- 
gifts  have  fufpeCted  that  the  blood-veffds 
were  fome  way  fubfervient  to  the  nerves 
for  fenfation,  an  opinion  which  I  think 
is  very  probable  :  and  the  ule  of  the 

4  JL 

villi  of  the  fkin,  agreeably  to  •  their 
opinion,  feems  to  be  as  organizations 
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of  veffels  to  become  more  turgid  at 
particular  times,  by  which  turgcfcency 
the  extremities  of  the  nerves  are  made 
more  capable  of  doing  their  functions  ; 
and  agreeably  to  this  idea  it  is  obferv- 
able  that  when  we  attempt  to  talte  any 
thing  extremely  grateful,  the  papillee  of 
the  tongue  can  be  feen  to  become  erect¬ 
ed*. 


*  The  papilla  of  the  tongue  in  the  human  fubjedi 
appear  to  the  naked  eye,  when  they  are  not  mi¬ 
nutely  injected,  quite  fmooth,  but  on  a  minute  in¬ 
jection  each  of  thefe  papilla  appears  covered  with 
fmall  vafcular  procefles  or  villi  \  fo  that  in  fuch  a 
tongue  every  one  of  the  papilla  feems  in  the  mi- 
crofcope  like  a  bunch  of  fibres,  or  rather  like  a 
liieaf  of  corn— Some  preparations  of  which,  adapted 
to  the  microfcope,  I  have  now  by  me.  The  learn¬ 
ed  Albinus  feems  not  only  to  have  obferved  this, 
but  to  have  had  the  fame  idea  of  the  ufe  of  thefe 
procefles  which  he  calls  tubercles,  and  has  painted 
them  like  thofe  little  eminences  that  appear  upon 
a  nipple,  but  I  find  them  much  longer.  See  his 
Annot,  Acad,  Lib*  cap,  xv. 


And 
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And  as  thofe  villi  of  the  fkin  feem 
to  be  organizations  capable  of  that  tur- 
gcfcency  which  is  neceffary  to  adapt 
the  fentient  extremities  of  the  nerves  to 
receive  impreflions,  fo  l  fuppofe  the  villi 

of  the  inteftinal  tube  are  able  to  exert 

» 

a  fimilar  erection  or  turgefcency,  in 
order  to  make  the  fmall  abforbents 
ftand  rigidly  open,  and  thereby  adt  like 
capillary  tubes  of  glafs  or  other  hard 
fubftances :  And  perhaps  fuch  mem¬ 
branes  as  the  pleura ,  peritonceum>  &c„ 
may  be  without  villi  7  becaufe  fuch  pro- 
Genes  would  be  lefs  proper  for  affording 
the  fmoothnefs  of  furface  required  for 
the  motion  of  one  vtfcus  upon  another: 
but  to  anfwer  the  fame  purpofe  they 
may  have  a  network  of  blood-veffels 
furrounding  the  abforbing  pores,  which 
reticulation,  by  its  turgefcency,  may 
make  the  pores  ftand  rigidly  open  as 
thofe  we  have  obferved  upon  the  villi • 
But  this  being  a  lefs  perfedl  organize 

tion. 
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.  lion,  and  ufed  here,  merely  becaufe  the 
more  perfedt,  or  villous,  would  be  in¬ 
compatible  with  the  motion  of  the  vif- 
cera  upon  thofe  membranes,  may,  for 

that  reafon,  be  more  liable  to  fail  in 

•• 

doing  its  office,  and  thereby  occafion 
dropfies  of  thofe  parts  ;  nothing  like 
which  fee  ms  to  happen  to  the  villi  9 
which  do  not,  as  far  as  we  know,  ever 
fail  in  ahforbing  chyle  fo  as  to  occa¬ 
fion  a  difeafe. 

\  .  .  ^  S 

$  7  ♦.  ‘ 

The  orifices  of  the  ladteals  and  lym¬ 
phatics,  therefore,  by  adfcing  as  capil¬ 
lary  tubes,  in  confequence  of  a  parti¬ 
cular  organization  near  their  begin- 

it  ■*  - 

nings,  are  capable  of  abforbing  the 
chyle  and  lymph  ;  and  as  a  capillary 
tube  of  glafs  being  put  into  a  bafon  of 
!  water  will  a:tradl  the  water  to  a  conii- 

..  t  « 

[  derable  height  above  the  furface  of  that 

v  'U  ■  '■ 

fluid;  io  the  animal  tubes  or  abforb- 
ents,  merely  by  their  attractive  power, 
may  not  only  imbibe  but  convey  the 

fluid 
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fluid  at  leaft  as  far  as  the  firft  pair  of 
valves,  whofe  diftance  from  the  orifice 
of  the  abforbents  is  probably  very  fmall. 
But  whether  the  force  of  attraction 
extends  much  farther  than  the  firft  pair  . 
of  valves,  may  be  a  queftion.  Some 
have  fufpeCted  that  thefe  fluids  were 
propelled  forwards  principally  by  this 
attraction,  but  it  is  not  necefiary  to  admit 
fuch  a  fuppofition,  in  order  to  explain 
the  motion  of  the  chyle,  or  of  the  lymph, 
becauie  the  veflels  which  convey  thefe 
fluids  are  believed  to  have  mufcular  fi¬ 
bres,  which  being  ftimulated  by  the 
fluid  may  contract  periftaltically,  and 
prefs  the  fluid  forwards  from  one  pair 
of  valves  to  another. 

x  ••  0  4 

The  lymphatic  fyflem  is  very  full 
of  thefe  valves,  much  more  fo  than 
the  venous,  and  the  reafon  of  this  dif¬ 
ference  feems  to  be,  that  the  blood  in 

the 
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the  venous  fyftem  is  ftrongly  prefied 
forwards  by  the  vis  a  tergo  from  the 
addon  of  the  heart  and  arteries,  and 
therefore  its  courfe  is  Ids  liable  to  he 
interrupted  by  any  accidental  preflure* 
But  the  motion  of  the  abforbed  fluid 
in  thefe  vefiels  having  no  fueh  force, 
but  only  that  of  the  attraction  at  the 
orifice,  and  the  periftaltic  contraction 
of  the  coats,  might  eafily  be  overcome 
by  any  lateral  compreffion,  were  it  not 
for  the  valves,  which  feem  to  be  given 
to  prevent  the  retrocelTion  of  the  lymph 
being  confiderable,  and  to  make  any 
lateral  pfefiure,  inftead  of  preventing, 
rather  promote  its  paffage  to  the 
heart  :  and  as  the  lymphatic  vefiels 
in  the  human  fubjedt  not  only  ac¬ 
company  the  arteries,  but  in  many 
places  pafs  tinder  them,  when  the 

courfe  over  them  is  as  diredt,  it  would 

1  \ 

fee m  probable,  as  fome  phyliologifts , 

have 
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have  fuggefted,  that  this  was  done  in 
order  that  they  may  have  the  pulfation 
of  fuch  arteries  communicated  to  them, 
which  pulfation,  inconfiderable  as  it  is, 
may  rather  promote  the  paflage  of  the 
lymph. 


CHAP; 
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C  H  A  P.  XIIL' 


Containing  fome  Pathological  Gbfer na¬ 
tions  relating  to  the  Lymphatic  Sys¬ 
tem. 

THE  fluids  which  lubricate  the 
different  cavities  of  the  body  are 

/ 

fometimes  collefted  in  thefe  cavities 
in  an  extraordinary  quantity ,  and  form 
dropfles,  fuch  as  the  afcites,  anafarca , 
dropfy  of  the  pericardium ,  thorax ,  tu¬ 
nica  vaginalis,  &c> 

< 

In  a  former  chapter  we  obferved, 
when  fpeaking  of  the  lymph  that  moif- 
tens  loch  cavities,  that  its  properties 

vary 
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I  * 

vary  in  different  circumftances,  and 
that  in  thefe  dropfies  the  fluid  that  is 
let  out  by  tapping  is  generally  as  thin 
as  water*  which  inftead  of  coagulating, 
when  expofed  to  heat,  only  becomes  a 
a  little  turbid.  Sometimes  indeed  it 
agrees  with  the  ferum  of  the  blood  in 
coagulating  by  heat,  and  fometimes  it 
flows  from  thefe  cavities  in  a  vifcid  or 
ropey  ftate.  In  all  thefe  cafes  the  fluid 
occafioning  the  dropfy  is  different 
from  the  fluid  that  naturally  moiftens 
thofe  cavities,  which,  in  experiments  re¬ 
lated  above,  was  found  to  agree  with 
the  coagulable  lymph  of  the  blood,  in 
the  circumftance  of  jellying  merely 
by  expofition  to  the  air*, 

Thefe  circumftances  being  confider- 
ed,  I  think  we  may  thence  be  led  to  a 
more  corredt  notion  about  the  caufes 

*  The  water  in  the  ventricles  of  the  brainthould, 
I  believe*  be  excepted,  as  I  never  faw  it  jelly*  even 
when  expofed  to  heat, 

O  of 
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of  thofe  dropfies,  which  caufes  have 
been  fuppofed  to  be  either  an  increafed 
fecretion,  or  an  impeded  abforption, 
or  a  rupture  of  the  lymphatic  veflel  > 
none  of  which  probably,  ftridtly  fpeak- 
ing,  gave  rife  to  fuch  morbid  collections 
of  water.  For  if  merely  an  increafed 
fecretion,  or  an  impeded  abforption  was 
the  caufe  of  an  afcites ,  or  an  anafarca , 
then  the  fluid  let  out  fhould  referable 
that  contained  in  thefe  cavities  in  liv¬ 
ing  animals.  The  fame  reafoning 
holds  good  againft  thefe  dropfies  being 
occafioned  by  the  rupture  of  a  lym¬ 
phatic  veflel ;  that  is,  the  fluid  evacuated 
is  not  fimiiar  to  what  we  found  con¬ 
tained  in  thofe  veflels  in  our  experi¬ 
ments,  where  the  lymph  jellied  on  ex- 
pofition  to  the  air. 

And  as  we  obferved  in  thofe  expe¬ 
riments,  that  thefe  fluids  approached 
nearer  to  the  nature  of  thofe  found  in 

dropfies. 
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dropfies,  in  proportion  as  the  animal 
was  weakened,  or  reduced,  as  particu¬ 
larly  in  the  dog  fed  eight  days  on  bread 
and  water  $  is  it  not  therefore  more 
probable,  that  in  thefe  kinds  of  drop¬ 
fies  there  is  fomething  more  than  an 
increafed  fecretion,  or  an  impeded  ab- 
forption  ?  that  is,  there  is  a  perverfion 
of  the  fecretion,  or  the  veflels  throw 
out  a  fluid  different  from  the  natural 
one :  which  may  happen,  either  from 
the  exhalant  arteries  being  themfelves 
altered  by  difeafe,  fo  as  to  change  the 
properties  of  the  fluid  which  pafles 
through  them  ;  or  from  the  mafs  of 
blood  being  vitiated  or  abounding  fo 
much  with  water  as  to  affedt  this  fe¬ 
cretion  ;  thence  thefe  dropfies  are  not 
primary  difeafes,  but  the  coni’equences 
of  others ;  and  a  difeafed  liver,  fpleen 
or  lungs,  which  fo  often  accompany 
thefe  dropfies,  are  not  fo  properly  to 
be  confidered  as  giving  rife  to  them 

O  2  by 
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by  caufing  a  rupture  of  a  lymphatic 
vefTel,  or  obftrudting  the  courfe  of  the 
lymph,  as  by  affecting  cbylification 
and  fanguificationj  for  when  the  liver, 
lor  example,  is  difeafed,  and  the  bile 
deficient  in  quality  or  in  quantity,  the 
food  not  being  properly  a  Aim  dated, 
may  make  a  bad  blood,  ' which  may  af¬ 
fect  the  veflels,  and  may  let  go  its  wa¬ 
ter  into  thefe  cavities. 

But  altho*  from  thefe  eonfiderations 
it  teems  probable,  that  an  obftrudtion 
or  rupture  of  the  lymphatics  is  not  the 
caufe  of  thefe  dropfies,  where  a  mere 

water  is  found  in  thofe  cavities,  yet 
they  may  occasionally  be  the  caufes  of 
others.  If  a  lymphatic  fhould  burft  in 
a  perfoa  in  health,  a  dropfy  may  enfue; 
but  the  fluid  would  poffefs  the  proper¬ 
ties  which  that  lymph  does  naturally, 
and  be  either  found  coagulated,  or 
would  be  capable  of  coagulation,  when 
out :  the  fame-  may  be  obferved  of 

/an  increafed  Secretion,  or  of  an  ob~ 

*  .  , 

ftrudlion 
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ftruftion  of  a  lymphatic  veffel;  the  fluid 
would  differ  from  mere  water,  and 
would  either  coagulate  or  be  vifcid. 
Inftances  of  fuch  fluids  fometimes  oc¬ 
cur  in  droplies. 

Thus  a  vifcid  ropey  fluid  has  been  let 
out  of  the  abdomen,  not  only  in  the 
dropfy  of  the  ovarium ,  in  which  fuch  a 
fluid  is  commonly  met  with,  but  like- 
wife  fometimes  in  the  afcites  in  men. 

In  like  manner,  the  cellular  mem¬ 
brane  is  fometimes  filled  with  a  gelati¬ 
nous  fluid,  which  does  not  ooze  out 
when  the  integuments  are  fcarified, 
nor  does  it  retain  the  impreffion  on 
being  preffed  with  the  finger,  as  in 
the  common  anafarca :  this  was  re¬ 
markable  in  a  woman  that  was  in  St. 
George  s  Hofpital  a  few  years  ago,  a  id 
who  at  the  fame  time  had  an  ob- 
ftruftion  of  her  menfes  but  no  other 
fymptom  of  ill  health.  The  legs 

03 
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in  this  woman  were  fwelled  to  twice 
their  ordinary  fize,  but  did  not  pit 
on  being  prefled  with  the  finger* 
A  cafe  of  the  fame  fort  may  now  be 
feen  in  one  of  the  nurfes  at  St.  Bar « 
tholomews  Hofpitah 

»  I  ’  . 

A  fimilar  gelatinous  fluid,  is  fome- 
times  feen  upon  cutting  into  tumours 
of  the  rheumatic  kind  near  the  liga¬ 
ments  of  the  joints;  and  Dr.  Lower 
oblerved,  that  it  was  common  to  find 
the  pericardium  filled  with  a  jelly  in 
dead  bullocks. 

As  we  have  remarked  of  a  rupture 
of  the  lymphatic  veffels  in  an  animal 
in  health,  that  the  fluid  which  efcapes 
will  coagulate;  fo  we  may  obferve  of  a 
wound  of  fuch  a  veffel,  the  lymph 
which  oozes  from  it,  if  the  perfon  be 
in  health,  will  not  be  a  mere  water, 
but  will  be  like  the  coagulable  lymph 
of  the  blood,  in  jellying  on  expofition 

to 
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to  the  air,  only  a  little  later  than  the 
blood  itfelf  does,  if  we  may  judge 
from  what  is  obferved  in  Chap.  7. 
A  cafe  of  this  fort  I  faw  in  a  butcher, 
who  by  letting  his  knife  fall  upon  his 
fhin,  cut  fome  of  the  large  lymphatic 
veflels  which  pafs  over  the  tibia,  as 
reprefen  ted  at  (c  c)  Plate  ift.  From 
this  wound  there  flowed  a  confiderable 
quantity  of  a  clear  lymph,  which,  be¬ 
ing  confined  by  the  dreflings,  jellied, 

1 

and  then,  at  firft  fight,  appeared  like  a 
whitdh  fungus ,  but  being  loofe  could 
be  removed  with  a  fpatula .  Some  cafes 
of  wounds  of  lymphatics  are  related 
by  the  late  Profeflor  Monro*,  who  de- 
fcribes  a  white  fungus  as  apt  to  arife 
from  them  ;  and  fince  feeing  the  cafe 
above  mentioned,  I  cannot  help  fuf- 
pe£ting,  that  notwithftanding  the  ac¬ 
curacy  of  that  gentleman,  he  had  met 
with  a  deception  of  this  fort.  My 

*  Med.  Eflays,  Vol  V.  Art,  xxvii. 

O  4  patient. 
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patient*  like  his,  was  cured  by  tight  p ref¬ 
ill  re,  and  lint  dipped  in  a  folution  of 
vitriol. 

\  f- 

When  a  blifter  is  applied  to  a  perfoti 
not  much  weakened  by  difeafe,  as  for 
example,  behind  the  ear  for  the  tooth- 
ach,  or  to  one  who  labours  under  a 
violent  fever  or  an  inflammation,  we 
find  on  removing  the  cuticle,  a  ferous 
fluid  difcharged.  This  fluids  I  have 
found,  coagulates  by  heat,  exactly  like 
the  ferum  of  the  blood,  or  the  white 
of  an  egg.  After  this  ferous  fluid  is 
let  out  from  the  bliftered  part,  we 
fometimes  fee  over  the  inflamed  fkin,  a 

f  r  .  + 

white  cruft  or  jelly,  which  is  eafily  re¬ 
moved,  and  feems  to  be  the  coagu fable 
lymph  of  the  blood,  which  has  been 
thrown  out  by  the  inflamed  exhaiant 
arteries,  and  had  jellied  a  mid  ft  the  fe¬ 
rum,  When  this  jelly  is  more  con- 

denfed* 
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denfed,  it  appears  not  much  unlike  a 
fecond  cuticle*. 

It  is  a  fadt  univerfally  admitted  by 
phyfiologifts,  that  all  parts  of  the  hu¬ 
man  body  are  bibulous,  or  imbibe  flu¬ 
ids  applied  to  them  ;  thus  garlick  ap¬ 
plied  to  the  fldn  is  foon  fmelt  in  the  breath; 
and  turpentine  rubbed  upon  any  part  of  the 
body  foon  gives  to  the  urine  a  violet-like 
fmell.  In  like  manner,  poifoncus  fub- 

ilances  are  fometimes  taken  into  the 
conftitution.  The  variolous  matter,  in¬ 
ferred  under  the  fkin  by  the  point  of  a 
lancet,  produces  the  fmall-pox ;  and 
the  venereal  matter,  introduced  bv  a 
chancre,  occafions  the  lues  venerea .  Thefe 
fadts  have  been  longknown, butit  isftill 
a  queftion  by  what  channels  thefe  fub- 
flances  enter  the  body,  whether  by  the 
common  veins,  which  have  moftgenerally 

*  In  dropfical  cafes  the  fluids  difcharged  by 
blifters  are  more  watery. 
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been  fufpeded  to  abforb,  or  by  the 

lymphatic  veffeis. 

* 

How  little  probability  there  is  of 
the  common  veins  doing  this  office, 
has  been  obferved  above ;  but  there  are 
many  circumftances  which  prove  that 
the  lymphatic  veffeis  perform  it ;  and 
there  are  fome  appearances  in  difeafes 
which  cannot  otherwife  be  well  ac¬ 
counted  for. 

Forexampie;  afterthe  infertion  of  the 
variolous  matter  under  the  ildn  of  the 
arm,  hi  inoculation,  before  that  matter 
enters  the  confutation  fo  fir  as  to  produce 
any  fever  or  eruption,  the  lymphatic 
glands  in  the  axilla  moft  frequently 
fwell,  or  inflame;  a  ftrong  prefumption, 
that  it  is  through  the  channel  of  the 
lymphatic  fyftem  that  this  poifon  en¬ 
ters  the  conftitution. 


After 


Of  the  Lymphatic  Syjlew.  203 

After  the  application  of  the  venereal 
matter  to  the  genitals,  where  the  fkin 
is  abraded,  before  the  lues  venerea  is 
occalioned,  there  is  commonly  an  in¬ 
flammation  of  the  inguinal  glands,  which 
circumftance  renders  it  probable,  that 
in  this  cafe  too  the  poifon  enters  by 
the  lymphatic  veffels. 

On  the  application  of  blifters,  we 
fometimes  find  lymphatic  glands  fwel- 
ling  between  the  part  inflamed  by  the 
blifter  and  the  heart*.  Thus  the  ax¬ 
illary  glands  fometimes  become  painful 
from  a  blifter  between  the  fhoulders ; 
and  I  once  from  this  caufe  faw 

-  *>  *  f  ,  .  ■■  - 

glands  fwell  where  they  are  not 
commonly  met  with  on  diffedtion.  It 
was  in  the  cafe  of  my  ingenious  friend, 
Mr.  H.  Apothecary,  who  having  ap¬ 
plied  a  blifter  to  his  back,  obferved 
fome  fmall  fwellings  oppofite  to  the 

*  See  ProfefTor  Monro  de  Ven.  Lym,  Valv.  p.  93. 

inferior 
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inferior  cofta  fcapula ,  he  (hewed  them 
to  me,  and  I  told  him  they  were  glands 

inflamed  in  confequence  of  an  abforption 
of  a  part  of  the  cantharides,  and  would 
fubfide  on  drying  up  the  blifter,  which 
accordingly  happened. 

It  may  be  worth  remarking,  that 
thefe  cafes  of  glands  fwelling  in  confe¬ 
quence  of  the  application  of  blifters, 
furnifh  the  (Irongeft  arguments  in  fa¬ 
vour  of  the  lymphatics  being  the  in- 
ftruments  of  abforption ;  becaufe  where 
a  blifter  is  applied,  the  fkin  is  only  in¬ 
flamed  and  not  eroded,  fo  that  if  the 
*  . 

acrid  matter  gets  into  the  lymphatic 
fyflem,  it  can  only  be  by  abforption. 
Whereas  when  the  variolous  matter  is 

j  j.  • 

inferted  with  a  lancet,  or  the  venereal 

*  * >  ' 

matter  enters  from  a  chancre,  we  might 
queftion  whether  it  got  into  the  lympha¬ 
tics  by  abforption  or  by  an  eroflon  of  the 
fide  of  thofe  veifels,  But  when  the  lym- 

*  ■  •  -a  .  a  ■  phatic 

%  / 
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phatic  glands  fwell  in  confequence  of  a 
blifter,  it  feems  decifive  in  favour  of 
the  poifon  entering  the  lymphatic  fyf- 
tem,  merely  in  confequence  of  that  fyf- 
tem  being  endowed  with  a  power  oi 
imbibing  whatever  is  applied  to  the 
furfaces  of  the  body. 

Poifons  which  enter  the  conflitution, 
beiides  being  difcovered  by  their  affedt- 
ing  the  lymphatic  glands,  can  fome- 
times  be  traced  by  their  effects  on  the 
lymphatic  veffels.  A  cafe  of  this  fort 
in  confequence  of  the  bite  of  a  gnat,  was 
lately  obferved  by  my  ingenious  friend, 

'  Dr.  Maddocks,  Phyfician  to  the  London 
Hofpital.  This  patient,  as  Dr,  Maddocks 
informs  me,  had  been  weeding  in  a 

garden,  and  had  been  bit  near  the  root 
of  her  thumb,  where  a  painful  tumour 

appeared.  Soon  after  which  one  of  the 

axillary  glands  inflamed  and  fwelled,  and 

from  the  tumour  of  her  thumb  to  the 

-  axilla. 
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axilla ,  the  afcent  of  the  matter  could 
be  traced  by  a  painful  ridge  or  cord* 
Which  went  on  the  fore  part  of  the  cu¬ 
bitus,  and  infide  of  the  arm,  exadtly  in 
the  fituation  of  the  lymphatic  velTels 
painted  in  Plate  vi,  (g,  h),  one  of  which 
it  feemed  to  be,  inflamed  in  confe- 
quence  of  the  abforption  of  the  poifon- 
ous  matter* 

'/  ^  ...  '  '  , 

I  have  likewife  lately  feen  the  gland 

juft  above  the  inner  condyle  of  the  os 
humeri ,  as  is  reprefented  Plate  vi,  (d) 
fwelled  in  confequence  of  a  wound  and 
fuppuration  on  the  back  of  the  middle 
finger. 

In  ulcers  of  the  legs,  the  matter  is 
fometimes  abforbed  and  carried  up  the 
lymphatics,  ’till  it  arrives  at  the  glands 
in  the  groin,  where  it  occafions  a  bubo; 
which  bubo ,  as  has  already  been  obferv- 
cd ,  *  differs  from  the  venereal  one  in 

*  See  above,  p4  24* 

being 
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being  at  the  lower  part  of  the  groin, 
viz.  in  the  glands,  ff,  Plate  1. 

I  have  even  feen  the  matter  of  an 
ilTue  in  the  leg  produce  fuch  a  bubo 
by  abforption,  and  in  this  cafe  too  the 
matter  could  be  traced  by  a  painful  line 
in  the  infide  of  the  thigh  in  the  courfe 
of  the  lymphatic  veffels,  as  reprefented 
in  the  fame  plate. 

Matter  formed  in  the  joints,  on  being 
abforbed,  likewife  produces  fuch  bu¬ 
boes** 

And  milk  which  has  flagnated  in 
the  bread  creates  a  painful  fweliing  in 
the  axillary  glands. 

The  axillary  glands  are  likewife  fre¬ 
quently  obferved  to  fwell  in  confe- 

*  See  Dr.  Hunter’s  Medical  Commentaries. 
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quence  of  cancers  in  the  bread:* ;  and  it 
is  found  to  be  of  no  ufe  to  extirpate  the 
bread:  itfelf,  unlefs  the  infedled  glands 
can  likewife  be  removed  j  for  other- 
wife  the  cancerous  humour  left  in  the 
glands  may  renew  the  difeafe  :  and  in¬ 
deed  when  thefe  glands  are  affedted  in 
confequence  of  a  cancer,  the  operation 
of  extirpation  mud:  be  very  precarious, 

as  we  can  never  be  certain  that  the 

» 

matter  which  has  got  fo  far  as  thefe 
glands  may  not  alfo  have  got  a  little  fur¬ 
ther,  and  have  entered  the  conflituticn. 

In  cancers  of  the  lips,  the  lymphatic 
glands  under  the  angle  of  the  lower 
jaw,  and  on  the  fide  of  the  neck,  are 
apt  to  fwell  from  the  fame  caufe,  viz. 
the  abforption  of  the  cancerous  matter. 
And  the  like  dwellings  may  be  produced 
by  the  abforption  of  the  venereal  virus 

*  Monro  deVen.  Lymph  Valy,  p,  92. 

•  '  from 
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from  fores  in  the  lips.  I  have  feen 
thefe  glands  fvvell  in  confequence  of 
gam- boils,  which  frequently  appear  on 
the  upper  jaw,  from  the  fang  of 
a  rotten  tooth  making  its  way  thro* 
the  jaw,  and  producing  a  fuppuration 
that  fometimes  burfts  outwards,  fome- 
times  into  the  focket  of  the  tooth,  and 
fometimes  difappears  without  rupture  ; 
in  which  cafe  I  have  feveral  times  ieen 
the  glands  under  the  angle  of  the  low¬ 
er  jaw  fwell  and  become  painful,  du¬ 
ring  the  few  days  that  the  boil  was 
diminishing. 

In  Short,  wherever  there  is  an  ero- 
fion  or  ulceration  of  the  body  attended 
with  acrid  matter,  that  matter  is  apt 
to  be  abforbed,  and  in  paffing  into  the 
constitution  commonly  inflames  the 
lymphatic  glands  which  lie  between  the 
part  eroded  and  the  thoracic  dudt ;  a 
fadt  well  deferving  the  attention  of  the 

P  furgeon. 
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furgeon,  who  might  otherwife  take  thefe 
glandular  tumours  for  primary  difeafes, 
and  might  expedt  to  cure  them  without 
attending  to  the  ulcers  themfelves, 
but  in  vain  ;  for  being  occafioned  by 
the  abforption  of  acrid  matter,  they 
will  remain  fo  long  as  the  matter  con¬ 
tinues  to  be  abforbed  :  but  that  matter 
• 

being  once  removed,  thefe  glandular 
tumours  will  generally  fubfide  of  courfe. 

And  moreover,  as  it  frequently  hap¬ 
pens  that  thefe  poifons  .are  not  imme¬ 
diately  abforbed,  but  remain  for  feme 
time  in  the  wound  before  they  enter 
the  vafcularfyftem,it  gives  us  an  oppor¬ 
tunity  of  preventing  the  difeafe  by 
cutting  out  the  morbid  flefh,  and  there¬ 
by  extirpating  the  poifon  before  ab¬ 
forption  has  taken  place ;  a  practice 
that  has  been  ufed  fuccefsfully  for  the 
bite  of  a  mad  dog,  and  cannot  be  too 
ftrongly  recommended,  as  it  feems  to 

be 
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be  the  only  certain  way  of  preventing 
the  ill  confequences  of  Inch  an  injury. 
In  thofe  cafes  where  the  knife  can¬ 
not  be  ufed,  the  application  of  the 
actual  or  potential  cauteries  has  been 
recommended ;  for  thefe  cauteries,  by 
deftroying  the  poifonous  matter,  and  the 
parts  which  it  has  already  tainted, 
may  preferve  the  conftitution  from 
the  infection.  It  is  alfo  proba¬ 
ble,  that  the  venereal  poifon  might 
be  prevented  from  entering  the  con¬ 
ftitution,  if  immediately  upon  the  ap¬ 
pearance  of  a  chancre  the  patient 
would  fubmit  to  the  exciffion  of  that 
chancre,  or  to  have  a  cauftic  applied  to 
it.  In  like  manner,  fince  it  is  known 
that  when  the  cancerous  matter  is 

K 

once  generated,  whether  in  the  mamma9 
tejlisy  or  any  other  gland,  that  fueh 
matter,  on  being  abforbed,  will  infedt 
the  other  parts  of  the  body;  is  it  not 

P  2  therefore 
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therefore  a  ftrong  argument  in  favour 
of  the  early  extirpation  of  cancers, 
that  the  longer  they  are  fuffered  to  re¬ 
main,  the  more  probability  there  will 
be  of  the  cancerous  humour  being  taken 
up  by  the  abforbents,  and  fpreading 
the  infection?  % 

"C*r  *  '  .  .  - 

As  the  lymphatic  veffels  pafs  thro" 
the  lymphatic  glands  in  their  way 
to  the  thoracic  dud,  when  thefe 
glands  are  obftruded,  the  lymph,  not 
being  able  to  get  into  that  dud,  is  re¬ 
tained  in  the  extremities  ^  thence  we 
fo  often  fee  dropfies  the  confequences 

i 

of  difeafed  lymphatic  glands ;  which 
dropfies  cannot  be  cured  till  the  ob- 
ftrudion  of  the  gland  be  removed. 
But  as  I  have  already  obferved,  the 
lymphatic  velfels  do  not  conftantly  pafs 
through  glands  but  fome  of  them  pafs 
by  their  Tides  ;  thence  it  is  poflible  that 
a  gland  may  be  perfectly  obftruded, 

aneh 
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and  yet  the  lymph  may  get  by  the 
collateral  branch  of  a  lymphatic  into 
the  thoracic  dud,  and  not  be  retained 
in  the  extremity  fo  as  to  occafion  a 
dropfy  or  cedema.  In  like  mianner  a 
gland  may  be  perfedly  eroded,  or  may 
be  cut  out,  fometimes,  without  the 
lymph  being  thereby  prevented  get¬ 
ting  into  the  thoracic  dud.  And  it 
may  alfo  happen,  that  the  venereal,  or 
other  poifon,  may,  upon  being  abforb- 
ed,  pafs  into  the  conftitution  by  one 
of  thefe  lateral  branches  without  en¬ 
tering  a  lymphatic  gland  or  inflaming 
it.  That  this  is  probable  the  reader 
may  believe,  upon  looking  over  the 
plates,  particularly  (Plate  III.)  where 
the  mercury  appears  to  have  paffed  from 
the  groin  the  whole  length  of  the  trunk 
without  entering  a  lymphatic  gland. 
From  which  fad  may  be  underflood, 
how  the  venereal  poifon  fometimes 
enters  the  conftitution,  and  pro- 

P  3  duces 
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duces  the  lues  without  occasioning  a 
bubo ,  an  inftance  of  which  I  faw  late- 
ly.  And  the  variolous  matter  intro¬ 
duced  by  inoculation*  although  fre¬ 
quently  producing  inflammation  and 
fwelling  of  the  lymphatic  glands*  yet 
is  not  always  attended  with  thofe 
fympiams ;  to  which  may  be  added, 
that  another  reafon  why  thefe  poi- 

fons  do  not  conflantlv  affedl  the 

V  ‘  '  .  f|C  "  I  "" ,  '  ML 

lymphatic  glands  in  their  way  in^ 
to  the  body*  may  be  the  leflened 
ienfibility  of  thefe  glands  in  fome 
particular  cafes :  whence  the  fame 
poifon  which  at  one  time  would  have 
produced  the  word  effects,  may  at 
another  pafs  through  thefe  glands 
without  inflaming  them. 

And  laflly*  not  only  obflrufled  lym¬ 
phatic  glands  fometimes  occafion  drop- 

|ics*  but  alfo  whatever  impedes  the 

paffaee 
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paffage  of  the  lymph  into  the  veins; 
whether  it  be  a  thickening  of  the  coats 
of  the  jugular  or  fubclavian  veins  near 
the  termination  of  the  thoracic  dudl, 
or  a  tumour  of  the  aneuryfmal,  fchirr- 
hous,  or  encyfted  kind,  contiguous  to 
any  part  of  the  lymphatic  fyftem ;  for 
fuch  tumour,  by  compreffing  the  lym¬ 
phatic  veffels,  may  prevent  the  return 
of  the  lymph,  and  may  thereby  occafion 
a  dropfy  or  oedema  of  the  parts  from 
which  thefe  veffels  originatedr 

_y 

Upon  the  whole,  whoever  carefully 
views  the  lymphatic  fyftem  muff  be 
convinced,  that  as  it  explains,  and 
points  out  the  cure  of  many  difeafes, 
it  deferves  the  attention  of  the  practi¬ 
tioners  of  the  healing  art.  And  as  it  is 
fo  generally  diffufed  through  the  animal 
kingdom,  it  ftrongly  claims  the  re¬ 
gard  of  thofe  who  wifli  to  inquire 
philofophically  into  the  animal  cecono- 

P  4  my. 


2i  6  Of  the  Lymphatic  Syflem , 

1  2  *  '•  -i 

my,  efpecially,  as  by  the  knowledge  of 
this  fyftem,  we  are  now  flattered  with 
the  hopes  of  alcertaining  the  ufe  of 
the  lymphatic  glands,  the  thymus, 
and  the  fpleen  j  which  difcoveries.  are 
to  be  the  fubjecls  of  the  third  part  of 
thefe  inquiries, 

*  .  j.  ( ' 
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PLATE  I. 

’Exhibits  the  more  fuperficial  Lymphatic 
Vtjfels  of  the  lower  Extremity . 

V  . 

A  The  fpine  of  the  os  illium 
B  The  os  pubis 
C  The  illiac  artery 
D  The  knee 

E,E,F  Branches  of  the  crural  artery 

G  The  mufculus  gafrochnemius 
H  The  tibia 

I  The  tendon  of  the  mufculus  tibialis 
anticus . 


On  the  Out-lines. 

a  A  lymphatic  veffel  belonging  to  the 

top  of  the  foot 

b  Its  firft  divifion  into  branches 

C3CjC 
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c,c,c  Other  divifions  of  the  fame  lym¬ 
phatic  vefTel. 

d  A  final!  lymphatic  gland 

e  The  lymphatic  veffels  which  lie  be¬ 
tween  the  fkin  and  the  mufcles  of 
the  thigh. 

f, f  Two  lymphatic  glands  at  the  upper 

part  of  the  thigh  below  the  groin. 

g, g  Other  glands 

h  A  lymphatic  veflel  which  pafTes  by 
the  fide  of  thofe  glands  without 
communicating  with  them ;  and, 
bending  towards  the  infide  of  the 
groin  at  (i),  opens  into  the  lympha¬ 
tic  gland  (k) 

1,1  Lymphatic  glands  in  the  groin, 
which  are  common  to  the  lympha¬ 
tic  veffels  of  the  genitals  and  thofe 
pf  the  lower  extremity* 


m,n 
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m*n  A  plexus  of  lymphatic  veffels  paf- 
ling  on  the  infide  of  the  illiac  ar¬ 
tery. 

N.  B •  The  lymphatic  veffels  appear 
in  thefe  plates  more  regularly  cylin¬ 
drical  than  they  are  represented  by 
Nuck9  Ruyjch  and  others*  in  whole 
plates  fuch  veffels  are  painted  more 
like  chains  of  veficles  than  I  have 
ever  feen  therm 

i r  '  •  s 

-  _  -  4.  f 

r-t  *  <  '  (  -  ■  r  ■  ;  '  •'  ‘  1  /  ;  •  '  <  • 

t  .  :  S'  r  ■:  '  v  ,  ~\  >  ••  -!•  ■?  f  1  :4  ■  •-  •  •  'v 

■i  i.  ;  ,  •  ■  4.  •  >  -  ■ 


PLATE 


Plate  I . 


C 


\ 


/ 


'  / 


$ 


* '  V1 


I 


\ 


/ 


\ 


% 


/ 


/ 


I 


* 


*  / 


\  * 


✓ 


I 


'l 


s 


J. 


222  Defcnption  of  the  Plates . 

PLATE  IL 

’Exhibits  a  back  View  of  the  lower  Ex- 
tremity ,  difjetted  fo  as  to  Jhew  the  deep * 
er  feated  Lymphatic  Vejfels  which  ac¬ 
company  the  Arteries . 

N .  jB,  This  extremity  was  dried  be¬ 
fore  the  plate  was  made  from  it,  and 
the  mufcles  are  therefore  much  Ihrunk, 

/ 

A  The  os  pubis 

B  The  tuberoiity  of  the  ifchium 

C  That  part  of  the  os  illium  which 
was  articulated  with  the  os  facrum 

D  The  extremity  of  the  illiac  artery 
appearing  above  the  groin 

E  The  knee 

F,F  The  twro  cut  furfaces  of  the  triceps 
mufcle,  which  was  divided  to  fliew 

the 
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the  lymphatic  veflels  that  pafs  thro* 
its  perforation  along  with  the  cru¬ 
ral  artery. 

G  The  edge  of  the  mufculus  gracilis 
H  The  gafrochnemius  and  foleus,  much 
fhrunk  by  being  dried,  and  by  the 
Joleus  being  feparated  from  the  tibia 
to  expofe  the  velTels. 

I  The  heel 
K  The  foie  of  the  foot 
L  The  fuperficial  lymphatic  veflels 
pafling  over  the  knee,  to  get  to 
the  thigh.  ' 

On  the  Out-lines . 

M  The  pofterior  tibial  artery 
a  A  lymphatic  veflel  accompanying 
the  pofterior  tibial  artery 
b  The  fame  veflel  crofling  the  artery 
c  A  fmall  lymphatic  gland,  through 
which  this  deep  feated  lymphatic 
veflel  paflfes. 


d  The 
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d  The  lymphatic  veffel  p ailing  under 
a  fmall  part  of  the  foleus  which  is 
left  attached  to  the  bone,  the  reft 
being  removed. 

e  The  lymphatic  veffel  crofting  the 
popliteal  artery 

f,g,h  Lymphatic  glands  in  the  ham, 
through  which  the  lymphatic  vef¬ 
fel  paffes. 

i  The  lymphatic  veffel  paffing  with 
the  crural  artery  through  the  per- 
/  foration  of  the  triceps  mufcle. 

k  The  lymphatic  veffelj,  after  it  has 
paffed  the  perforation  of  the  triceps , 
dividing  into  branches  which  em¬ 
brace  the  artery  (1). 

/  «  i 

m  A  lymphatic  gland  belonging  to 
the  deep  feated  lymphatic  veffel. 
At  this  place  thofe  veffelspafs  to  the 
fore  part  of  the  groin,  where  they 

communicate 
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communicate  with  the  fuperficial 

lymphatic  veffels. 

\ 

A  part  of  the  fuperficial  lymphatic 
veffels  appearing  on  the  brim  of 
the  pelvis . 
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k  ;  %.  i  J  v  '  ‘  ■*  *  w.1  •  ■  • 

PLATE  III. 

Exhibits  the  Trunk  of  the  Human  Sub~ 
jedl,  prepared  to  few  the  Lymphatic 

Vefj'els  and  the  Dudtus  Thoracicus. 

••  •  •  ’  •  r-  •  . .  .  ' 

,  *  si  ♦«'«*  *-  -  "  / 

•  *  .  .  .  v  f 

A  The  neck 
B,B  The  two  jugular  veins 
C  The  vena  cava  fuperior 
D,D,D,D  The  fubclavian  veins 
E  The  beginning  of  the  aorta  pulled 
to  the  left  fide  by  means  of  a  liga¬ 
ture,  in  order  to  fhew  the  thoracic 
4u<£t  behind  it. 

F  The  branches  arifing  from  the  cur*- 
vature  of  the  aorta . 

G,G  The  two  carotid  arteries 
HyH  The  firft  ribs 
1,1  The  trachea 

K, K  .  The  fpine 

L, L  The  vena  azygos 

M, M  The  descending  aorta 

0^2 


N  The 
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N  The  cceliac  artery  dividing  into 
three  branches. 

'  ,  -«r  *  i. '  ' 

r  ' 

O  The  fuperior  mefenteric  artery 

P  The  right  crus  diaphragmatis 

Q^Q^The  two  kidnies 

•  ■*  • 

R  The  right  emulgent  artery 
S,S  The  external  illiac  arteries 
g,d  The  mitfeuli  pfoee 
T  The  internal  illiac  artery 
U  The  cavity  of  the  pelvis. 

X, X  The  fpin.e  of  the  os  illium 

■ 

Y, Y  The  groins 

a  A  lymphatic  gland  in  the  groin,  into 
which  lymphatic  veffels  from  the 
lower  extremity  are  feen  to  enter*. 
h>b  The  lymphatic  veffels  of  the  lower 
extremities  palling  under  pouparts 
ligament.  :  -  : 

,  V  - 

CyC  A  plexus  of  the  lymphatic  veffels 

lying  on  each  fide  of  the  pelvis * 

d  The  pfoas  mufeie  with  lymphatic 

veffels  lying  upon  its  infide* 

*  The  letters  are  very  fmall  on  this  plate,  that 
it  might  be  lefs  disfigured  by  them. 

^  '  c  A 
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e  A  plexus  of  lymphatics,  which  hav¬ 
ing  pafled  over  the  brim  of  the 
pelvis  at  (c),  having  entered  the 
cavity  of  the  pelvis ,  and  receiv¬ 
ed  the  lymphatic  veflels  belonging 
to  the  vifcera  contained  in  that  ca- 
ty,  next  afcends,  and  pafles  behind 
the  illiac  artery  to  ( g ). 

f  Some  lymphatic  veflels  of  the  left 
fide  pafiing  over  the  upper  part  of 
the  osfacrum ,  to  meet  thofe  of  the 
right  fide.  1 

g  The  right  pfoas ,  with  a  large  plexus 
of  lymphatics  lying  on  its  infide. 

h}h  The  plexus  lying  on  each  fide  of  the 
fpine. 

iJJ  Spaces  occupied  by  the  lymphatic 
glands. 

k  The  trunk  of  the  la&eals  lying  on 
the  under  fide  of  the  fuperior  me- 
fenteric  artery. 

/  The  fame  dividing  into  two  branch¬ 
es,  one  of  which  pafles  on  each  fide 

0^3  of 
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of  the  aorta  ;  that  of  the  right  fide 
being  ften  to  enter  the  thoracic 
dudt  at  (/»), 

m  The  thoracic  dudt  beginning  from 
the  large  lymphatics, 

n  The  dudt  paffing  under  the  lower 
pare  of  the  crus  diaphragmatis  and 
under  the  right  emulgent  artery. 

$  The  thoracic  dudt  penetrating  the 
thorax . 

p  Some  lymphatic  veffels  joining  that 
dudt  in  the  thorax. 

* 

q  The  thoracic  dudt  paffing  under  the 
curvature  of  the  aorta  to  get  to  the 
left  fuhclavian  vein.  The  aorta  be¬ 
ing  drawn  aiide  to  (hew  the  dudt. 

r  A  plexus  of  lymphatic  veffels  paf¬ 
fing  upon  the  trachea  from  the  thy- 
roide  gland  to  the  thoracic  dudt. 


P  L  A  T  £ 


Til  WT<L 


4 


♦  -f 


3  g 


Defcription  of  the  Plates.  231 


PLATE  IV. 

> 

A  The  neck 

B, B  The  two  fhoulders  with  the  pec- 

•  ^ 

toral  mufcles  turned  over  them 

C, C  The  arms 

D, D  The  cut  ends  of  the  clavicles 

E, E  The  extremities  of  the  two  firft 

ribs 

F, F  The  fubclavian  mufcles 

G, G  The  ribs 

H  The  trachea 

I  The  aorta  afcendens 

On  the  Out-lines . 

K  The  aorta  defcendens 

L  The  trunk  of  the  carotid,  and  fub¬ 
clavian  artery  of  the  right  iide 
The  left  carotid 
N  The  left  fubclavian  artery 

0^4  O  Thej 
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O  The  cava  fuperior 

P  The  trunks  of  the  fubclavian  and 

jugular  veins 

The  right  fubclavian  vein 
The  right  jugular  vein 
S  The  left  fubclavian  vein 

T  The  left  jugular 

(i  The  thoracic  dudt  paffing  on  the 
right  fide  of  the  defcending  aorta 
(K),  behind  the  afeending  aorta  (i% 
and  behind  the  lower  part  of  the 
left  carotid  artery  (M),  and  then 
appearing  at  [b)  . 

b  The  upper  part  of  the  thoracic  dudl 
lying  betwen  the  left  carotid  and 
the  left  jugular  vein,  and  paffing 

behind  that  vein  downwards  and 

, '  •  _  ■  / 

outwards  towards  the  angle  be¬ 
tween  the  left  jugular  and  the  left 
fubclavian  * 

c  The  extremity  of  the  thoracic  duT 
entering  the  angle  between  the  left 
jugular  and  the  left  fubclavian  vein. 

dyd 
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d,d  Two  of  the  trunks  of  the  lympha- 
tics  of  the  left  arm  lying  upon  the 
outfide  of  the  cheft,  and  paffing 
under  the  fubclavian  mufcle  F,  (fee 
the  figure)  and  the  fubclavian  vein 
S,  the  clavicle  itfelf  being  removed, 
and  its  cut  extremity  feen  at  D, 
upon  the  figure. 

£  A  trunk  formed  by  the  lymphatics 
of  the  upper  extremity,  which  trunk 
joins  the  extremity  of  the  thoracic 
du<ft  ( c ),  and  enters  the  angle  be** 
tween  the  left  jugular  and  the  left 

fubclavian  vein. 

,  ,  '■« 

f  Lymphatics  from  the  thyroide  gland 
running  upon  the  trachea ,  and  paf¬ 
fing  under  the  aorta  to  get  to  the 
thoracic  dudt,  juft  where  that  dudl 
enters  the  veins. 

g,g  A  trunk  of  the  lymphatics  of  the 
right  arm  lying  on  the  outfide  of 
the  right  brachial  artery. 

h  A  branch  of  this  trunk  making  a 
net-work  on  the  outfide  of  the  tho¬ 
rax  juft  under  the  clavicle. 


i  The 
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"  T  >  -f  r-r  4  1  ■  ■  '  r 

i  That  network  pafifing  under  the 
right  fubclavian  vein  (  QJ  and 
under  the  fubclavian  mufcle  F,  (on 
the  figure)  the  clavicle  itfelf  being 

^  t 

removed . 

k  The  common  trunk  both  of  that 
plexus  and  of  all  the  other  lym¬ 
phatics  of  the  upper  extremity  of 
the  right  fide,  which  trunk  lies  be¬ 
tween  the  right  fubclavian  artery 
and  vein,  and  pafles  into  the  angle 
between  the  right  jugular  and  the 
right  fubclavian. 

/  The  trunk  of  the  lymphatics  of  the 
right  fide  of  the  neck  lying  on  the 
outfide  of  the  right  jugular  vein, 
and  palling  into  the  angle  between 
that  vein  and  the  fubclavian  of  the 
fame  fide. 

m  One  of  the  lymphatics  of  the  right 
fide  of  the  thyroide  gland  going 
under  the  right  jugular  vein. 
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PLATE  V. 


Exhibits  a  back  View  of  the  fore  Arm 
and  Hand.  The  Preparation  from 
which  this  View  was  taken  having  been 
previoufy  dried,  the  Mufcles  appear 
very  fender • 


A  The  hand 

B  The  lower  extremity  of  the  radius 
C  The  lower  extremity  of  the  ulna 
D  The  mufcles  on  the  back  of  the 
fore  arm  turned  alide  to  exhibit  a 
deep  feated  lymphatic  veffel,  which 
perforates  the  interoffeous  ligament 
to  get  to  the  fore  part. 

E  The  olecranon 


On  the  Out- Lines . 

a,a,a  Lymphatics  appearing  on  the  back 
of  the  fore  arm  immediately  under 
the  Ikin. 


b  Some 
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b  Some  of  the  lymphatics  bending 
over  the  upper  extremity  of  the 
radius  to  get  to  the  fore  part  of  the 
arm. 

c  A  lymphatic  paffing  over  the  ulna, 
immediately  under  the  olecranon , 
and  under  the  inner  condyle  of  the 
os  humeri ,  to  get  to  the  fore  part  of 
the  arm. 

d  A  lymphatic  which  has  penetrated 
the  mufcles,  perforates  the  interof- 
feous  ligament,  and  gets  to  the 
fore  part  of  the  arm  near  the  ra¬ 
dial  artery. 
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PLATE  VI. 


-  •  vrf  •  i  ~  j  ■  ' 

"Exhibits  a  fore  View  of  the  upper  Extre - 
mity »  This  Plate  was  likewife  made 
from  a  dried  Preparation and  the 
Mufcles  therefore  appear  very  fnalL 
It  has  a  peculiarity  in  the  ulnar  Ar~ 
tery  running  over  the  Mufcles  injlead 
of  under  them . 


A  The  fcapula 
B  .  The  clavicle 

C  The  extremity  of  the  brachial  ar¬ 


tery 

D  The  mufcles  lying  on  the  infide  of 
the  arm 

E  The  inner  condyle  of  the  os  humeri 
F  The  lower  extremity  of  the  radius 


On  the  Out-Lines ♦ 

idt  - 

a  A  lymphatic  veflel  which  lies  in 
the  cellular  membrane  immediately 

under 
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under  the  {kin,  and  paffes  up  on 
the  iniide  of  the  arm  to  the  axil- 

'  f  r1  *  ****  f 

lary  glands. 

b  Superficial  lymphatic  veflels  paffing 
over  the  mufcles  from  the  back  of 
the  fore  arm,  and  likewife  over  the 
biceps  to  the  glands  in  the  axilla . 

t  r" 

c  A  fuperficial  lymphatic  from  the 
back  of  the  fore  arm. 
d  A  gland  through  which  it  pafTes, 
c  The  lymphatics  from  the  anterior 
and  the  posterior  part  of  the  fore 
arm  uniting. 

f,f  Lymphatic  glands  in  the  axilla . 
g  A  deeper  feated  lymphatic  veffel 
lying  clofe  to  the  radial  artery 
which  it  accompanies  all  the  v^ay 
to '(fa). 

h  The  deep  feated  lymphatic  veffel 
pafiing  under  the  interoffeous  and 
ulnar  arteries,  and  appearing  again 
on  the  arm  at  (i-j. 
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